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Better starch paste at far less cost 


Continuous, closed Votator equipment 
expedites another processing job 


HIS time it’s in the textile industry, 
Ts Rock Hill Printing and Finishing 
Company, Rock Hill, South Carolina. 

Each 24-hour day, the company 
processes thousands of gallons of starch 
paste, vehicle for dyestuffs used in tex- 
tile printing. This formidable cooking 
and cooling job required five men per 
shift with open kettle methods. But 
since converting to continuous, closed 
VoraTor equipment, only two men are 
required, and half the floor space. The 


paste is produced with 10°, less starch. 
And because of positive control over 
temperatures and mixing, plus positive 
exclusion of grit, the paste is of uni- 
form consistency. 

The various VOTATOR advantages add 
up to savings in processing cost which 
will amortize Rock Hill's Voraror in- 
stallation in little more than a year. 

Starch paste, lard, photo emulsions, 
margarine, shortening, printing ink, 
polishes, paraffin wax, lubricating grease 
... VOTATOR equipment is a cost saver 
for many products which are processed 
in a viscous state and require heat 


transfer. If you manufacture a prod- 
uct in this category write to ‘The 
Girdler Corporation, Votator Division, 
Louisville 1, Kentucky. 

District Offices 

150 Broadway, New York City 7 


2612 Russ Building, San Francisco 4 
617 Johnston Building, Charlotte 2 North Carolina 


Votaron—T. M. Reg. U.S. Po OF 
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Fig. 1503—Class 150-pound 
Cast Steel Gate Vaive. Has 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke, taper wedge solid disc. 


Fig. 6003—Class 600-pound Cast Stee! Gate 
Valve. Has flanged ends, outside screw rising 
rod- stem, boited flanged yoke and taper wedge 
solid disc. 


lhe 
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Fig. 3023—Class 300-pound 16” Cast Stee! Gate 
Valve, designed especially for catalytic processing. 
Has automatic steam sealing mechanism and 
top-mounted, enclosed, explosion-proof, electric 
motor operator. 


The Wm. Powell Co., Cincinnati 22, Ohio Ranges 
ends, outside screw rising stem 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES and bolted flanged yoke. 
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WATCHING 


R. & McBRIDE, Editorial Consultant + D. D. HOGATE, Chief of McGraw-Hill Washington Bureau ~ J. V. HIGHTOWER, Washington Correspondent 


Board appointed to make inventory of government research activi- 
ties . . . Proposal to ban patent rights to civilians engaged in 
federally-financed research . . . Controls on rubber held necessary 
to insure production of synthetic . . . Voluntary allocation of soda 
ash in effect . . . Seized corporations in which enemy aliens hold 
interest poses patent problem . . . War plants disposal may pass 
from War Assets Administration . . . Fertilizer men want uniform 


state fertilizer r 


lations .. . Army produces ammonia at Ordnance 


works. . . International trade agreements aim at elimination of tariffs 


SURVEY OF FEDERAL SCIENCE 


EstTaBLisHMENT by executive order Jast 
month of the Presidential Research Board 
headed by OWMR Director Steelman was 
a recognition of the need for starting, with 
out further delay, an inventory of federally 
financed research and development. Tru- 
man’s move is understood to be the result 
of urging by members of OWMR and 
Congress who want federal research to be 
civilian-dominated. They think research 
is taking on a strong military cast, perhaps 
merely because there is yet no coordinating 
agency. With the help of the 12-man ad 
visory board composed of government ofh 
cials Mr. Steelman is required to find out 
in detail what is going on, why, and where, 
and to file a report containing his findings 
and recommendations. 

This is a job that might have already be- 
gun if the House had got around to and 
passed S. 1850, the Science Foundation 
bill approved by the Senate in the last 
session. It is expected in Washington that 
another effort will be made next spring to 
enact this or a similar measure. However, 
in the months before a national act could 
begin functioning and giving direction to 
the onrush of federal science, the need for 
an interim organization has become appar- 
ent. Mr. Steelman has been given the nod. 
If it becomes clear by next spring that 
science legislation will be stalled indefi- 
nitely in Congress, it is believed that Steel- 
man will recommend establishment of a 
permanent executive agency. 


A FACT-FINDING JOB 

SteeLMan has received plenary authority 
to ask for and receive facts from all de- 
partments and independent offices. He is 
therefore placed in a position to study the 
extent to which government funds are 


being spent needlessly. Also, he should 
be able to determine whether there is 
building up an undesirable preponderance 
of research and development under purely 
military control. Steelman’s job is basically 
a fact-finding, whither-are-we-drifting un- 
dertaking. 

In issuing his order setting up the Re- 
search Board Mr. Truman said, “There 
must be no duplication, overlapping or 
inefficiency to hamper federal research.” 
his was one of the premises on which the 
structure of S. 1850 was erected. The 
War and Navy Departments, both with 
burgeoning research and development pro- 
grams, have set up a joint board to coordi- 
nate their work. There has been no equally 
tight coordinating group for all federal 
branches. 


JUSTICE’S PATENT PLAN 


Scuepucep for White House attention 
last month was a Justice Department re- 
port recommending abolition of prevailing 
patent privileges accorded civilian organi- 
zations performing federally financed re- 
search and develoment. Justice would ban 
private patent rights in this field and sub- 
stitute a policy of government patenting 
and selective licensing managed by a fed- 
eral agency controlling all government- 
owned patents. Behind such a policy is 
the theory that it would be a helpful in- 
strument in the Justice Department’s anti- 
monopoly tool kit. 

This is a far more slashing proposal than 
the basic patent provision in the Science 
Foundation bill passed by the Senate but 
stalled in the House at the last session. 
That bill provided that, with certain ex- 
ceptions under which private patents might 
be taken out, patents arising out of fed- 
erally financed private research would be 


dedicated to the public. The Justice De 
partment’s plan would make such patents 
available only to those organizations ac 
ceptable to the federal patent agency. 
Washington offices which farm out re 
search and which understand that the at 
tractiveness of government contracts 4s 
greatly enhanced by the patent rights ac 
corded organizations doing the work do 
not accord the Justice Department's idea 
a warm reception. 


PRODUCTIVITY IS WHAT? 


Wuart can be done toward arriving at 
accurate, informative means of measuring 
and accounting for labor productivity is a 
live subject in Washington these days. As 
it is a growing factor in collective bargain 
ing and the work of plant engineers, some 
thing is being done about it. The Labor 
Department is aware of the need for de- 
veloping more illuminating facts than were 
formerly gleaned from productivity data on 
an industry-wide basis. Government agen 
cies are being asked by labor and manage 
ment to get those facts. 


RUBBER DECONTROL UNLIKELY 


Notwirustanpinc the scheduled lift 
ing of international allocations of natural 
rubber on January | at the request of for 
eign producers, and the contracts for 204c. 
rubber negotiated last month in view of an 
improved outlook for supplies, rubber ex 
ecutives in Washington say the time has 
not yet come for abandoning the still ex 
isting domestic controls. They are par 
ticularly disturbed over the possibility of 
a sharp decline in the proportion of syn 
thetic rubber in the total domestic new 
rubber consumption. Some officials esti 
mate that this might eventually drop to 10 
or 15 percent as compared with the pres 
ent figure of 65 percent. Under specifica 
tion rules likely to govern operations i 
the first quarter of 1947 it is understood 
that the ratio of natural to synthetic rub 
ber will be held to about 50-50. 

Despite the marked improvement in and 
current general acceptance of tires of the 
mixed rubbers the public, officials declare, 
is somewhat uncertain about these prod 
ucts. They suspect the uncertainty might 
be encouraged in a freely competitive mar 
ket released from specification controls 
They fear the results which such a de 
velopment, if it persisted for any Jengt! 
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steps give complete protection! 


It seems kind of silly to us, but many companies will 
spend good money to protect the inside of a tank from 
corrosive attack, and pay no attention to the outside. 
Probably as many tanks fail from the outside in, as 
from the inside out. 


That's why it’s standard practice with us to apply 
three coats of Tygon Paint to the exterior of tanks we 
line. The combination of a 3/32” thick Tygon sheet 
lining on the inside and three coats of Tygon Paint 
on the outside is hard to beat. 


Tygon plastic Paint is made from the same basic 
sheet stocks used to line the tank’s interior. Applied 


U. S. Stoneware fabricates and installs a wide 
range of lining materials to meet highly specific 
conditions: Tygon plastic linings, Paraply rubber 
linings (natural rubber, GRS, or Neoprene), Republic 
sheet or homogeneous lead linings, Resilon synthetic 
linings, Acikote baked-on hard coatings. We'll be glad 
to submit suggestions, design detail, and specific 
recommendations as to the best material for your 
particular needs. 
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in liquid form, Tygon Paint air dries quickly (by 
solvent evaporation) to form a tough, sturdy film of 
pure Tygon. 


Tygon Paint possesses the same basic corrosion- 
resistant characteristics as Tygon sheet stocks. In fact, 
this tough, sturdy plastic coating is frequently used in 
place of a heavier, thicker lining where only mild 
corrosive problems are involved. 


On your next tank installation, be sure to get this 
double protection: Tygon-lined inside, Tygon-coated 
outside. 
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of time, would have on the general-purpose 
synthetic rubber industry. It is expected 
in Washington, that, regardless of the 
political complexion of Congress, strong 
support for legislation buttressing this in 
dustry will be manifested early next year. 
Belief is prevalent in the government rub 
ber offices that a bill will stand a much 
better chance while the use of synthetic 
rubber is still obligatory 


RUBBER COMMITTEE CAUTIOUS 


Meetinc a few weeks ago with CPA, 
the Rubber Industry Advisory Committee 
was opposed to lifting domestic controls 
from rubber at present. This group recom 
mended the temporary continuation of 
natural rubber purchases through the Rub- 
ber Development Corporation. Commit- 
tee members also asked that specification 
and allocation controls such as exist in 
CPA Order R-1 should continue until at 
least March 31, and believed that similar 
controls will be required to protect the 
synthetic rubber industry after the Second 
War Powers Act expires on that date. 

The advisory committee will study what 
type of legislation seems necessary to carry 
out the recent recommendations of the 
Interagency Policy Committee on Rub- 
ber. IPCR urges that at least a third of 
the annual rubber consumption, exclusive 
of specialty rubber, consist of general 
purpose synthetic. 

The 1947 program agreed upon last 
month by CPA and the advisory group is 
predicated on a consumption of 1,003,000 
long tons of natural plus synthetic rubber 
Of the total, 258,000 tons is first-quarter 
consumption, about half of which will be 
natural rubber. Estimates for the re 
maining quarters were not established. 


ALIEN PATENTS FOR ALL 


Patents resulting from the work of alien 
specialists engaged in civilian enterprise 
cannot be monopolized. This is one of 
the important conditions finally reached by 
the State-War Navy Coordinating Com 
mittee with the approval of the Justice 
Department. The requirement is that such 
patents must be made generally available 
at “reasonable” royalties. Authorities in 
Washington say this condition is essential 
in order to avoid the charge that any 
agency of the government has been instru 
mental in importing foreign inventive 
genius for the sole benefit of a particular 
organization. 


ALLOCATIONS FOR SODA ASH 


Wirn present production of soda ash 
about 15 percent below requirements of 
essential users, and no prospect of an early 
material increase in production, a volun- 
tary allocation program was instituted Jast 
month by CPA and the Soda Ash Industry 


\dvisory Committee. CPA has been un 
willing to assume this function, but was 
preparing in October to issue a direction 
to Priority Regulation 28 whereby priority 
issistance is limited in securing soda ash 
for emergency cases or to increase produc 
tion of critical products. A short time ago 
CPA was discussing with other government 
wencies the practicability of putting soda 
ish under export license. 

Under the voluntary program efforts 
will be made to step up the delivery of 
soda ash to the aluminum industry by 45, 
000 to 50,000 tons vearly above current 
deliveries, in order to support maximum 
aluminum output for the housing program. 
In addition, it is contemplated that the 
requirements of vital uses of soda ash will 
be met. CPA officials say it is up to the 
soda ash industry to work out the details 
to govern deliveries for these and other 
uses 

There is little expectation that produc 
tion of soda ash, which suffered heavy 
drops last May and June because of strikes, 
can be increased during 1947 by way of 
new manufacturing capacity recently 
authorized. CPA reports new construction 
iuthorizations to the Solvay Process Corp. 
for plants at Baton Rouge, La., and De 
troit, Mich., and to the Wyandotte Chem 
ical Co. at Wyandotte, Mich. Little or 
no construction on these projects has 
begun. 


ASH EXPORTS INCREASE 


INCREASED exports of soda ash to regions 
formerly supplied by other countries, as 
well as heavy domestic consumption by 
the glass, chemicals and non-ferrous metals 
industries, are contributing to the scarcity 
of soda ash. Exports of the product in 
the first eight months of 1946 are reported 
as 108 million Ib. compared with approxi 
mately 102 million lb. for the entire year 
of 1938. Department of Commerce authori 
ties point out that a number of countries 
which formerly took little or no soda ash 
from the United States are clamoring for 
a supply which we cannot furnish them. 
lhe collapse of production in Germany and 
Japan and the drop in production in Eng 
land have brought about this condition. 


JUSTICE GETS AN APC ISSUE 


Havine taken over the functions of the 
\lien Property Custodian last month, the 
Department of Justice has the job of 
making effective a decision of the Inter- 
departmental Committee on Foreign Eco 
nomic Policy that patents held by corpo 
rations in which enemy aliens own an 
interest which has been seized should be 
opened to the public. Alternative steps 
would be to place such patents in the pub 
lic domain or to license them on a royalty 
free, non-exclusive basis as has been done 
with wholly German-owned patents. 


When APC seized the enemy holdings 
of such organizations as American Bosch, 
General Aniline and American Potash, no 
action was taken on patents which they 
held. The principal reason was that de 
struction of the value of these patents 
would be unfair to American and friendly 
foreign owners of minority interests in the 
companies. The problem facing the Jus 
tice Department is how to go about open 
ing up the patents on an equitable basis 
with respect to the minority groups. 


SEE OIT FOR GERMAN PLANTS 


Amexicans desirous of acquiring Ger 
man chemical plants being declared availa 
ble for reparations are asked by the Office 
of International Trade in the Department 
of Commerce for expressions of interest. 
Expressions of interest constitute no com 
mitment to buy a plant if, as and when it 
is allocated to the American account by 
the Inter-Allied Reparations Agency. Plants 
or other facilities may be moved either to 
the United States or some other country 
Such equipment, if acquired, cannot be 
left in Germany. 

Acquisition of property, however, will 
not be an overnight matter. Thus far no 
policies or regulations governing the even 
tual transfer of reparations acquired by the 
United States to private concerns are estab 
lished. Establishment of procedure is the 
task of the Office of Foreign Liquidation in 
the State Department. The work of desig 
nating the individual German plants availa 
ble for reparations and the allocation of 
such plants among the claimant nations is 
still unfinished. Thus far about 40 chem 
ical plants, including several I. G. installa 
tions, have been declared available for 
reparations. 


WORK ON ALIEN ENTRY PLANS 


Havinc worked most of the bugs out of 
a plan advanced last spring for making 
German and Austrian scientists and tech- 
nologists available for American civilian en 
terprise, the State-War Navy Coordinating 
Committee feels that it is now getting 
somewhere. As of last month decision had 
been reached to permit the presence, at 
any one time, of up to 1,000 of these 
aliens in the United States. With several 
hundred already here, it is believed the 
maximum contingent will be in this coun 
try by next spring. A majority of those in 
the hist are slated initially for military as 
signments, although some are being im 
ported as the result of requests filed with 
the Department of Commerce by industry 
and schools. 

It is planned to release the foreign spe 
cialists to civilian tasks as rapidly as pos 
sible at the termination of their military 
assignments. However, there is a road 
block in the fact that the aliens, now enter 
ing this country under temporary status, 
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of Industry 


These essential chemicals are aptly called “The Building 
Blocks of Industry,” because without them products of 


modern Industry would not be the same as we know them 


today—and many could not be made at 2!l. 


PITTSBURGH PLATE GLASS COMPANY 
COLUMBIA CHEMICAL DIVISION 


FIFTH AVENUE at BELLEFIELD + PITTSBURGH 13, PA. 


CHICAGO + BOSTON + ST. LOUIS + PITTSBURGH + NEW YORK + CINCINNATI + CLEVELAND 
PHILADELPHIA + MINNEAPOLIS + CHARLOTTE + SAN FRANCISCO 
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must be kept under military surveillance, 
which in effect limits them strictly to mili 
tary work until their immigration status is 
clarified. Efforts were being made last 
month to reach a way out of the difficulty. 
Authorities close to this matter were confi- 
dent of an early interdepartmental agree- 
ment whereby the specialists can be loaned 
to industry without surveillance during 


+ the period in which their eligibility for 


immigration is determined. 


ORDERS FOR ALIENS 


Tue agencies concerned with the con- 
tinuing movement of German and Austrian 
specialists of exceptional talents into this 
country are bringing in a number who are 
not specifically slated for military work. 
These constitute a pool from which with- 
drawals for civilian assignments probably 
can be effected before the services of most 
of ‘those with preassigned military tasks 
can be obtained. For various reasons it is 
desired to complete the movement at an 
early date. This objective, however, poses 
a problem: The undesirable prospect of 
feeding and housing a large body of un- 
assigned aliens or those whose military 
tasks will end soon and leave them idle at 
government expense for an_ indefinite 
period. 

Officials facing this problem are anxious 
for requests to be filed in Washington now 
for the employment of aliens of outstand 
ing qualifications already in this country 
or still in Europe. The Office of Tech 
nical Services in the Department of Com 
merce is the agency with which requests 
should be placed. There is already a size- 
able file of requests from universities, re 
search institutions, chemical manufacturers 
and oil companies. 


WAA TO HAND OVER BALL 


Wonrp from the vicinity of Congress is 
that War Assets Administration may soon 
be confronted with a demand that it hand 
over the battered ball of war plant disposal 
to some specially created agency, possibly 
called the Government Facilities Adminis- 
tration. The prospect is that such a pro- 
posal will taken form in the course of hear- 
ings scheduled to begin on December 10 
before the Senate Small Business Com 
mittee. At that time the committee will 
begin to examine the record and try to de 
termine what might be done about the 
glut of unmarketed plants. 

As they stood last month the commit- 
tee’s plans call initially for a checkup on 
what has happened and is happening to 
the light metals plants, and then to shift to 
chemicals, petroleum refineries and other 
fields. In the course of this journey, it is 
understood the committee will launch some 
remarks about the need for a separate plant 
disposal agency, separately staffed from 
WAA, which, committee members feel, 


has a topheavy contingent of men who 
think in terms of commodities rather than 
plants. 

In addition, there is exploratory think- 
ing in the committee that a new disposal 
agency should consider the broad question 
of adequacy of production facilities in the 
various industries in which the guvernment 
owns productive capacity. In such delibera 
tion the agency would, in the thinking of 
some committeemen, dwell on the prac- 
ticability and desirability of setting up 
rival “small’’ businesses as rivals to the 
“big” companies. 


FERTILIZER OFFICIALS JOIN 


\ new fertilizer organization, the Asso 
ciation of American Fertilizer Control 
Officials, was established last month in 
Washington at the annual meeting of the 
Association of Official Agricultural Chem- 
ists. Interests of this group of state control 
officials are concentrated on national and 
state laws affecting mixed fertilizers and 
fertilizer chemicals with respect to label- 
ing, standards and other regulations. One 
immediate objective is to accelerate the 
promotion of uniform state fertilizer rules 
on the basis of a new draft drawn up last 
month. Officials are headed by D. S. Col- 
trane, assistant agriculture commissioner 
of North Carolina, the president, and A. B. 
Lemon, chief of the Bureau of Chemistry, 
California Department of Agriculture, the 
vice president. 


ARMY PRODUCING FERTILIZER 


Tue War Department believes that its 
OWMR-directed program of producing 
684,000 tons of fertilizer-grade ammonium 
nitrate in ordnance plants for shipment to 
Germany and Japan will be completed by 
next August. After four months of plant 
conversion work, the War Department 
finally got production of anhydrous am 
monia under way in October at the Ohio 
River, Missouri and Cactus Ordnance 
Works, and planned to start production at 
the Morgantown Ordnance Works early 
this month. 

Scheduled to begin this month the con 
version of ammonia into ammonium ni- 
trate solution were Indiana Arsenal, Joliet 
Arsenal, Radford Arsenal and the Sun- 
flower and Wabash River Ordnance 
Works. Next month the Army expects the 
Holston Ordnance Works to be produc 
ing solution. The solutions are being or 
will be shipped this year to the following 
plants for graining, conditioning and bag- 
ging: Cornhusker, Nebraska, Ilinois and 
lowa Ordnance plants and the Milan and 
Ravenna Arsenals. 

The War Department’s program is in- 
tended to decrease and eventually eliminate 
the policy of shipping foodstuffs to the 
occupied areas, a policy considered by the 
State Department as essential for interna- 
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tional political reasons until such time as 
those areas can improve their agricultural 
production. 


PEORIA COB PLANT IN USE 


WasuincTon officials of the Department 
of Agriculture look for economically sig- 
nificant results from the operation, started 
last month, of the department’s semi.com 
mercial plant at Peoria, Ill., for conversion 
of corn cobs and other cellulosic farm 
wastes into alcohols. Saccharification by 
dilute sulphuric acid, followed by fermen- 
tation, the principles of which have been 
long established, is the heart of the process. 
Primary interest, dictated by the congres- 
sional appropriation for synthetic liquid 
fuels in 1944, is the production of alcoholic 
motor fuel. 

Specialists in Washington say the im- 
portance of the work at Peoria resides 
largely in costs of manufacture. High yields 
of byproduct furfural are looked for and 
are expected to figure to a large extent in 
the economic attractiveness of results ob 
tained in the semi-commercial plant. No 
significant operating results are looked for 
before some time next year. 


FTC HEARING ON DYES 


Fottowinc adoption in August of its 
new policy of industry-wide investigations 
the Federal Trade Commission last month 
scheduled for November 7 the first trade 
practice conference dealing with one of the 
chemical industries, household dye manu 
facturing and marketing. Decision to hold 
the conference resulted from several 
months of general investigation. The ob 
jective of this and all future conferences 
is to discuss the creation of a set of trade 
practice rules acceptable to the industry 
and subject to final approval by FTC. A 
Federal Trade spokesman said last month 
there were no other investigations under 
way in the chemical field. 


HUNT FOR TANK CARS 


In aN effort to cope with the serious 
shortage of tank cars for chemicals the 
War Department, Office of Defense Trans 
portation, and the War Assets Corporation 
set in motion last month a joint program 
to increase the supply of cars and improve 
efficiency of their use. The tank car short 
age has been aggravated by reopening of 
ordnance plants for the production of 
nitrate fertilizers and by expansion of de 
mand for cars to carry liquefied petroleum 
gases. 

ODT is seeking to locate 525 petroleum 
tank cars capable of conversion into am 
monium nitrate solution carriers. With a 
tough exchange job on its hands reminis- 
cent of the war period, that agency is trying 
to replace cars taken from liquefied gas 
service either for commercial fertilizer 
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Handling a big assignment in acid concentration 


A battery of 30,000,000 Btu/hr. Dowtherm vaporizers supplies the 
heating requirements in this sulphuric acid concentration plant, 
built several years ago by a great Eastern firm. When the plant 
designers chose Dowtherm for this big installation, they simplified 
subsequent processing operations . . . and they also achieved a 
sizable reduction in the original construction costs of the plant! 


Dowtherm was adopted because of its outstanding ability to combine 
high temperatures with low operating pressures. At a pressure of 
only 25 lb./sq. in. gauge, Dowtherm’s temperature margin over the 
boiling point of the sulphuric acid was approximately four times as 
great as that of steam at 250 lb./sq. in. This advantage of Dowtherm 
cut down immensely on the heat transfer surface requirements . . . 
brought substantial savings in construction costs as a result. And 
the Dowtherm installation continues to pay dividends today in accu- 
rate, uniform heating with minimum maintenance requirements. 


To users in many industries Dowtherm has brought a new experience 
in exact, low-pressure heating throughout the 300-725° F. range. It 
may point the way to new economies, greater product uniformity, 
and speedier production in your own processing operations! Dow’s 
free booklet, “The Dowtherm Story,” will give you the details. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York © Boston « Philadelphia « Washington © Cleveland «¢ Detroit 
Chicago . St. Louis * Houston . San Francisco . Los Angeles . Seattle 
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plants or the War Department as rapidly 
as production of new high pressure cars 
permits. The War Department’s fertilizer 
program calls for the shifting of 280 cars 
in the anhydrous ammonia movement, and 
the withdrawal and coaversion of 100 pro 
pane gas cars, in order to move ammonium 
nitrate solution. It is planned to replace 
most of these cars with the petroleum tank 
carners which ODT is seeking. In ad 
dition to this shift-about program, ODT is 
trying to increase the efficiency of pressure 
cars by reducing cross hauls and speeding 
turnaround time 


TRADE PLAN IDEAS OUTLINED 


Tue American government's tentative 
ideas of the system under which the pro 
posed United Nations International Trade 
Organization might function if that agency 
becomes operative next year have been 
outlined by the State Department. Re 
leased last month, the U. S. Draft Charter 
is the initial move to attempt to crystallize 
into a “constitution” the free trade prin 
ciples which this country attached last 
spring to the British loan 

Ideas presented in the charter for an in 
ternational trade group are couched in 
terms too broad to indicate at this time 
what effects such an organization might 
have on the American chemical industry. 
However, the charter contemplates the 
establishment of a world organization of 
nations agreeing to adopt a trade policy 
aimed at the eventual elimination of tariffs, 
customs, bi-lateral trading, state trading, 
etc., and the substitution therefor of inter 
national trade as free as that between the 
American states. 

With customary caution the State De- 
partment emphasizes that the charter is 
not necessarily fixed American policy. Early 
next year the State Department will open 
the charter to public hearings. At that 
time domestic groups concerned with for 
eign trade will be asked for their views on 
the principles set forth. 


ONR CHEMICAL SEMINARS 


Tue Office of Naval Research, in an 
effort to bring about a closer relationship 
between ONR personnel and civilian 
scientists and technologists, has inaugurated 
a series of seminars in Washington for the 
discussion of research and development 
matters of interest to ONR. The series was 
launched last month with plastics as the 
subject. The plastics series, planned to ex- 
tend over ten months, will include such 
subjects as synthetic lubricants, recent de- 
velopments and applications of silicone rub- 
bers, advances in laminated plastics and 
protective coverings. ONR has contracts 
with several universities and Goodyear Tire 
and Rubber Co. for plastics studies and 
expects to negotiate others. The Chemical 
Division of ONR has been working out a 


seminar on chemicals but has not yet dis- 
closed the specific subjects to be covered. 


FROM CATTLE TO COPPER 


Wasuincton during the meat famine 
got a new demonstration of the inter 
dependence of modern industries. Cattle 
did not come to slaughter. Immediately 
there was a scarcity of inedible tallow for 
soap, of hides for the tanner, of numerous 
other byproducts for industries of great 
unportance. 

Then came the sequence of secondary 
and later events. This is one chain re- 
action: no cattle, no tallow, a0 soap-stock, 
no glycerine, no dynamite, no copper. This 
sequence actually became a controversial 
administrative issue; and serious effort had 
to be made about Washington to get 
mining and industrial explosives lest very 
vital housing projects be held up. 


FPC GETS FINAL BRIEFS 


Tue Federal Power Commission re- 
ceived a few weeks ago the last of a batch 
of briefs filed by the participants in the 
ll-month series of hearings before the 
commission on the subject of natural gas. 
The commission, according to opinion in 
and outside Washington, asked for these 
final rejoinders more as a matter of courtesy 
and form than as a means of helping the 
agency to make up its mind as to what 
changes in the Natural Gas Act it should 
seek from Congress. It is also thought 
that those who filed the briefs did so 
primarily out of the hope that when the gas 
fight opens next year, congressmen will be 
more likely to read and consider the final 
summaries of the petitioners than the 
voluminous testimony in the records of 
the hearings. 

Gas industry men are convinced that 
FPC wants to get a declaration of Con- 
gressional policy on the competition be- 
tween oil, gas and coal, and authority 
which would greatly extend FRC’s present 
limited jurisdiction over natural gas. The 
natural gas industry has ready for Con- 
gress a program that would stop FPC 
from advancing a step beyond its present 
authority. 


A SEARCH FOR CONTRACTS 


InpicaTions are that the military serv- 
ices, unless hampered by an era of economy 
in Congress, will for the next few years 
lay urgent demands upon private agencies 
for much research and development. In 
the aggregate the services would like to 
have a greater volume of contracts than 
they have thus far been able to place, 
largely with schools. The fighting agencies 
probably would do more work in their 
own shops if they were permitted to pay 
the kinds of salaries that are needed to 
secure qualified talent, but they lack this 
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advantage. Accordingly they are looking, 
contract in hand, for outside help. 
Contracts for research and development, 
rather than production contracts, have be 
come the principal current concern of pro 
curement and planning authorities. Army 
and Navy funds for basic studies have be 
come almost half as large as money for 
procurement of materials and are much 
larger than they were before the war. The 
industrial mobilizaztion planners in Wash 
ington are determined to keep their plans 
supple and infused with the life of day-by 
day scientific and engineering advances 


MINOR NEWS GLIMPSES 


Silver bus bars, 16,300 tons of them, 
borrowed in 1942 for use in government 
war plants, are being returned to the 
Treasury from 13 plants which produced 
aluminum and magnesium and other scarce 
metals. RFC is returning the metal to the 
mints at Denver and Philadelphia and the 
Assay Office in New York City, where it 
will be recast into cither coinage ingots or 
commercial bars. About 14,000 tons re 
mains on loan to the War Department in 
the form of conductors at the Oak Ridge 
atomic bomb plant 


German chemical developments in de 
tergents, emulsifiers, acetvlene and phar- 
maceuticals continue to interest American 
chemical companies, which have sent their 
chemists and technologists to Germany this 
fall under arrangement with the Office of 
Technical Services, Department of Com- 
merce. 


Basic chemical industries, glass, and syn 
thetic fibers as developed in the United 
States are interesting the Netherlands In- 
dics government, which has sent Dr. D. R. 
Koolhaas, director of the Industrial Di 
vision of the Department of Economi 
Affairs, to this country. Koolhaas, stationed 
with the Netherlands Trade Commissioner 
in New York City, wants to learn about 
Amcrican methods and development which 
might be applied in the Netherlands Indies 


Unbalanced supplies of raw materials 
are causing much concern in many indus 
trics, and in Washington. Oftentimes th« 
scarcity of one component or one reagent 
stops a whole factory. Some Washington 
observers think that this unbalance per 
haps accounts for the very great recent in 
crease in inventories of goods in process 
There are no statistics to prove or dispro. 
that interprctation. 


Alcohol from wood will not be made at 
the new Oregon plant cxcept on a small 
scale until the turn of the year. The gov 
ernment aid to that plant, which makes 
sugar from wood for fermentation, has 
not been enough to complete construction. 
A major delay has been caused by the lack 
of switches and starters. 
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_ plants reveals a variety of new materials in unique and 


CHEMICAL 


ENGINEERING 


ESTABLISHED 1902 


I Is almost axiomatic that chemical plant construc- 
tion is a never-ending process. An industry that stems 
primarily from research is always changing and with 
increasing tempo as new processes and products call 
for improved construction to resist temperatures, pres- 
sures and corrosives never previously encountered. 
We enter the Atomic Age with many new materials 
and methods available for the chemical engineer’s 
study and application. 

When our first corrosion issue was published almost 
a quarter of a century ago, chemical equipment con- 
struction was largely limited to lead, cast iron, wood 
and stoneware. The chrome-nickel and other cor- 
rosion-resistant alloys made their appearance in volume 
shortly after the first World War. The late twenties 
and early thirties ushered in the era of the stainless 
steels, which soon found a multitude of new applica- 
tions. With the forties came the ascendancy of the 
non-metallics—plastics and synthetic rubber, glass and 
porcelain, carbon and graphite—that have now greatly 
broadened the field of materials for equipment design 
and construction. So important have they become 
that in this twelfth in our series of materials of con- 
struction reports, the non-metallics, for the first time, 
take their place in the combined tabulations of refer- 
ence data on availability, properties and applications. 
This year’s directory presents, in all, more than 600 
construction materials and is followed by a table show- 
ing their resistance to commonly used chemicals. 

It is appropriate that this report should be intro- 
duced by a splendid article on the corrosion-resistant 
materials used in the electromagnetic plant of the 
atomic bomb project in Oak Ridge, Tenn. A look 
behind the doors in one of the world’s most interesting 
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Always Building, Never Built 


SIDNEY D. KIRKPATRICK, Editor 


daring applications. Less spectacular but sometimes 
as important as the materials themselves are the design 
and composition of gaskets that must withstand con- 
ditions of severest service in chemical equipment. 
This becomes the basis for a second useful contribu- 
tion—an article that tabulates the general characteris- 
tics of both metallic and non-metallic gaskets and 
follows with recommendations for their selection and 
use in handling some 200 chemicals. 

This country is now engaged in the biggest peace- 
time construction program in its history. In the six 
months ended September 26, Civilian Production Ad- 
ministration approved 52,000 applications for indus- 
trial buildings, estimated to cost just under two bil- 
hon dollars. And the boom would have been half 
again as big had CPA not rejected 3,600 applications, 
worth $1.4 billion. Some measure of what this pro- 
gram means to chemical engineers may be gaged by 
the fact that 50 of these projects in the process indus- 
tries alone call for a total expenditure of $180 million 
of which approximately $130 million is for equipment 
and about $50 million for buildings and structures. 
CPA, sated as it is with astronomical figures, is amazed 
at the size of the industrial program, particularly 
because it is coincidental with War Assets Adminis- 
tration’s sale of some $4 billion of surplus plants and 
facilities judged to haye peacetime serviceability. 

All of which adds up to the fact that the old is not 
good enough for the new plans and projects that are 
now coming from the research laboratories and draft- 
ing boards of the process industries. There is a big 
job to be done by chemical engineers in the days ahead 
and it is our earnest hope that this Twelfth Materials 
of Construction report will prove of practical help and 
inspiration in shouldering that heavy responsibility. 
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R. J. SCHRADER and A. De HAAN 


Respectively Head of Chemical Engineering Department and Chemical Engineer, Tennessee 
Eastman Corp., Oak Ridge, Tenn. 


Special Materials Solved 


CORROSION PROBLEMS 


Production intricacies of materials for use in atomic bombs demand the 


most resistant materials of construction. Elimination of corrosion is a 


“must” not only for the prevention of equipment deterioration but 
for minimizing uranium losses. Many procedures developed especially 
for use at the electromagnetic separation plant of Clinton Engineer Works 
called for development of new alloys and non-metallic materials, and in 
addition special fabrication techniques. The valuable experience gained at 


Oak Ridge is applicable in almost every chemical plant. —Editors 


REVENTION Of Corrosion is a major 
in the successful operation 
of the electromagnetic separation plant at 
the Clinton Engineer Works. As _ was 
described in the Smyth Report, calutrons 
(electromagnetic separation units) must 
be cleaned periodically in order to recover 
unresolved uranium which is scattered over 
the units and to condition them for an 
other run. To insure complete uranium 
recovery a variety of cleaning solutions are 
used, several of which contain nitric acid 
and small concentrations of hydrochloric 
acid. These solutions are then processe«! 
in chemical plants to recover pure uranium 
salts which are used again as feed for the 
calutrons. Elimination or reduction of 
corrosion of both piping and equipment 
is important not only for the prevention of 
equipment deterioration but to hold losses 
of uranium, which invariably accompany 
spills and leaks, to a minimum. 

Many desirable chemical procedures 
which were worked out in the laboratory 
during the past three years have been used 
successfully on a production scale only 
after the development of new materials of 
construction and special fabrication tech 
niques. The problem of choosing the 


Manifold header showing combination 

of Pyrex glass and type 316 stainless 

steel piping, using ferrule joints, Glass 

gives visibility. Joints are covered with 

lead shields for safety against sudden , 
leaks that may develop. 
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Oak Ridge 


proper materials of construction has been 
extremely difficult since it was necessary 
in many instances to proceed simultane- 
uisly with both the laboratory research 
work and the design and construction of 

upment Ihe choice of materials was 


atlas comphcated by procurement diffi 
culties and the tight time schedule on 
which new construction and plant modifi- 
cations had to be made 


The cvcle of operations in the chemical 


plant requires equipment which will with- 


stand a large variety of corrosive condi- 
tions, such as nitric acid solutions of vari 
ous strengths which contain chloride ion, 
highly oxidized acidic and basic solutions, 


organic solvents Containing nitric acid, and 


acid fumes at temperatures as igh as 
1,400 deg. F. Materials of construction 
which are used under these conditions 


include inorganic materials such as Pyrex 
glass, porcelain, stoneware, Alberene, 
Karbate, Transite, and glass lining; organic 
and plastic materials such as natural and 
synthetic rubber, Saran, Haveg, Bisonite, 
Lucite, Teflon, Tygon, Silicones, and Koro 
seal; and metals such as stainless steels, 
Hastelloys, tantalum, silver, gold, Monel, 
nickel, platinum, Inconel, lead and lead 
lining, copper, and aluminum. 


PIPING 


The complexity of the chemical opera- 
tions carried on in the processing plants at 
Oak Ridge necessitated the use of almost 
every type of corrosion resistant piping 
known. In addition to standard materials 
such as stainless steel, many of the less 
common materials were tried and used on 
a greater scale than ever before. As a re- 
sult, many new techniques of fabrication 
and installation were developed. 

One of the standbys of the chemical 
process industries is stainless steel piping, 
and it was found again to be exceedingly 
Versatile in its application. The main 
types of stainless steel used in process pip- 
ing in the electromagnetic separation plant 
are types 302, 304, 316, 321, and 347. 
In the first installation, types 302 and 304 


Solid bow! centrifuge installation with both Pyrex glass and stainless steel 


piping. 


were used almost exclusively, and screwed 
fittings were widely used because of the 
ease of procurement and installation. Be- 
cause of the difficulty of making many of 
the threaded joints tight, they were back- 
welded. This was a costly mistake because 
welding destroyed much of the ¢orrosion 
resistance of the stainless steel and made 
any changes in the piping very difficult. 
Also, because of the high acidity and the 
chloride content of many of the process 
solutions, tvpes 302 and 304 were attacked 
fairly rapidly. Consequently in all later 
installations type 316 stainless steel be 
came standard for all stainless steel piping 
installations. 

Type 316 is an 18-8 alloy containing 
about two percent of molybdenum which 
gives it considerable resistance to acid 
solutions containing small percentages of 
chlorides and to other corrosive agents. 
However, its austenitic structure tends to 
break down when it is heated in the range 
of 800 to 1,600 deg. F., and because of 
the resultant precipitation of chromium 
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Spot exhaust duct is of welded stainless steel construction 


carbides along the grain boundaries, it be- 
comes subject to intergranular corrosion. 
Welding, of course, produces these condi- 
tions so that extreme care must be taken 
to use either a non-weld method of fabrica- 
tion or to carefully heat treat all welded 
pieces. Because of the limited furnace 
size available at Oak Ridge, the latter tech- 
nique is only practical for the field fabri- 
cation of small pieces such as special tees 
and reducers. 


FERRULE FITTINGS 


The best non-weld construction found 
involves the use of ferrule fittings. The 
ferrule is a stainless steel ring which fits 
snugly over the end of a piece of pipe or 
tubing. Machined in the inner surface 
of the ring are two grooves about 0.015 
in. deep. By using a standard type of pipe 
expander the tube or pipe is rolled into 
these grooves, thus joining the two pieces 
very securely by cold working of the metal. 
A standard carbon steel slip-on flange is 
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Glass pipe arrangement in a process building. Ductwork 
is Type 316 stainless steel non-welded construction 


behind the ferrule. ing a suit 
allé vasket,-the two pieceS*5 pipe are 
bolted together. This method is especially 
adaptable to field fabrication since the fer- 
rules can be rolled on while the pipe is in 
position. It is possible to use either 
special ferruled fittings or standard flanged 
fittings with ferruled pipe. Because 
standard cast stainless steel fittings are less 
expensive, they are used whenever possible; 
ferruled fittings are fabricated only when 
special fittings are required. 

In installations where the use of screwed 
stainless steel fittings is desirable or neces- 
sary, tinning the threads of the pipe and 
fittings before assembly has been found 
to be effective in obtaining tight joints. 
If no nitric acid is present, the use of 
litharge-and-glycerine pipe dope likewise 
aids in the prevention of leaks. 

In those cases where corrosion is less 
severe, type 321 and type 347 stainless 
steel piping is used. ‘These steels are stab- 
ilized against carbide precipitation with 
titanium and columbium respectively, and 
standard welded construction can be used. 

The second major piping material used 
is Pyrex glass pipe, which was discussed in 
detail in the July issue of Chemical and 
Metallurgical Engineering (pp. 112-115). 
Glass pipe is used where stainless steel is 
not adequate or where it is desirable for 
the interior of the piping to be visible. 
Prior to the installations at Oak Ridge, 
glass pipe had been used only to a very 
limited extent, and most of this was pte- 
fabricated by the Corning Glass Works. 
On large installations it is often imprac- 
tical in the time available to freeze the 
design and to make th: piping layouts 
accurately enough to use prefabricated glass 
piping. Field fabrication also simplifies 
maintenance and minor alteration prob 
lems since it is not necessary to carry in 


stock very large numbers of special parts. 

Primary considerations in the installa 
tion of glass pipe are the removal of all 
strains from it during fabrication and erec 
tion and the support and protection of the 
pipe after it is in place. The first require 
ment is accomplished by careful stress an 
nealing of the pipe and fittings immedi 
ately after they are fabricated. Great pains 
are taken during the erection of the pipe to 
insure that no strains are introduced by 
misalignment or improper support. After 
installation, most of the glass piping is 
inspected for strains with a polariscope, 
and any strains that show up are removed 
with a portable electric annealing furnace. 
How well the stress relieving can be accom 
plished is indicated by the fact that all new 
glass pipe installations are tested hydro 
statically at 100-Ib. gage pressure. Most 
of the failures that occur during testing are 
at tees and other special fittings. Glass 
pipe should not be connected directly to 
equipment which vibrates considerably. 
Special flexible connections such as rubber 
or Tygop hose or flexible stainless stecl 
tubing are used in these cases. 


GLASS PIPE RESISTS SHOCK 


The ability of glass pipe ta resist shock 
when it is properly installed is remarkable. 
In the plant, very few cases of glass piping 
being broken during normal operations 
have occurred. However, care must be 
taken to protect the pipe wherever it runs 
in an exposed position near the floor. This 
can be done in most cases with a light 
angle-iron framework. Care must also be 
exercised to support all valves individually 
to prevent sudden stresses from being 
placed on the glass pipe while the valves 
are being operated. 

Another type of special corrosion re- 


Section of Saran pipe used for deionized water 
showing method of supporting valves and piping 


sistant material which is used to a con- 
siderable extent for piping are the Hastel- 
loy alloys. Both Hastelloy B and C are 
used, depending on the particular condi 
tions. Hastelloy B is used for solutions 
containing high concentrations of hydro- 
chloric or hypochlorous acid and other 
chlorides while “C” is used where oxidiz- 
ing agents such as nitric acid or ferric 
chloride are present. It is believed that 
position welding of Hastelloy pipe in the 
field was utilized for the first time in these 
installations. This was done by using an 
arc with Hastelloy welding rod 
most Hastelloy was fabricated 


clectric 
Previously, 
using atomic hydrogen welding. 

Many thousands of feet of Saran pipe 
have been installed to carry distilled and 
deionized water throughout some of the 
large chemical processing buildings. Be 
cause of its low mechanical strength, hori 
zontal runs of Saran pipe have to be well 
supported and must be reasonably free of 
any strain or the pipe will fracture under 
pressure. The cutting and welding of 
Saran pipe can be done very simply in th 
field. Welding is accomplished by merel 
softening the two pipe ends on a hot plat 
and then pressing them together 

Porcelain pipe has been used extensive): 
in places where solutions containing high 
concentrations of both nitric and hydro 
chloric acids are handled. Porcelain pipe, 
although it can also be field fabricated, 1s 
not as versatile as glass pipe in this respect 
Its mechanical strength is somewhat 
greater and it does not have to be pro 
tected as well For use at Oak Ridge, 
however, it has few advantages over Pyrex 
pipe and several major disadvantages such 
as its nontransparency, lower resistance to 
heat shock, and greater weight which 
makes supporting it more difficult. For the 
most * part, horizontal runs of porcelain 
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RING 


316 stainless steel ductwork, stainless bolts and Tygon gaskets are used 
at joints. Drain leg removes condensed vapors 


ipe are supported in plywood or metal 


angles rather than with standard pipe 


hangers. 
GASKET MATERIALS 


Obtaining suitable gasket materials was 
one of the major problems at the time the 
chemical plants were placed into opera 
tion. ‘The use of ordinary material such 
as blue African asbestos, rubber, com 
pounded asbestos, and metal gaskets was 
totally unsatisfactory for many applications 
where corrosion conditions were unusual. 
For use with glasslined equipment and 
Pyrex glass pipe, the gasket material must 
not only resist attack from the fluid being 
handled but also be sufficiently elastic to 
make tight joints possible without setting 
up strains in the piping or equipment. The 
most satisfactory material found for this 
service has been Tygon of medium hard 
ness. ‘This material will satisfactorily with 
stand attack of most mineral acids and 
oxidizing agents up to a temperature of 
160 deg. F. The material would be even 
more useful if it could be compounded 
with fine glass cloth which would provide 
added strength and tend to prevent creep 
under pressure. 

For use with metal pipe and equipment, 
we have found Teflon (polytetrafluoroethy- 
lene) to be the most satisfactory gasket 
material. This material will withstand 
aqueous solutions of mineral acids and 
oxidizing agents in all concentrations as 
well as a wide variety of organic com- 
pounds. Its upper temperature limit for 
use as a gasket material is 300 deg. C. 
Because of their hardness, Teflon gaskets 
are used chiefly with metal joints. Even 
though its initial cost is relatively high, 
the over-all cost is not prohibitive since 
Teflon gaskets may be reused a number 


of times. In special instances Teflon has 
been used satisfactorily in porcelain and 
Pyrex glass pipelines, although its use here 
is restricted because of the extreme care 
with which the piping must be aligned in 
order to obtain a tight but strain-free in 
stallation. Boiling the Teflon in water for 
30 minutes just prior to its use in porcelain 
or glass pipelines has been found to aid 
materially in obtaining tight joints with 
lower flange pressures. 


HIGH TEMPERATURE RESISTANCE 


Many furnaces of the muffle type are 
used for incineration and calcining opera 
tions. These furnaces operate at tempera 
tures ranging from 1,300 to 1,650 deg. F. 
in highly oxidizing atmospheres contain 
ing NO,, SO, and small amounts of HCl. 
To facilitate the recovery of the incinerated 
material, metal furnace liners are used. 
Among the materials tried for this purpose 
have been types 309, 310, 316, and 347 
stainless steels, Hastelloy C, and Inconel. 
Only those stainless steels containing a 
high percentage of nickel, such as types 
309 and 310, have given reasonable serv- 
ice. Inconel liners have also stood up very 
well considering the extremely severe con- 
ditions. 


HIGH-SPEED CENTRIFUGES 


Large numbers of Model 16 Sharples 
super centrifuges are used in the chemical 
plants for making sharp separations of im- 
miscible liquids and of fine solids from 
highly corrosive solutions. These centri- 
fuges consist of a small diameter cylin- 
drical bowl which turns at speeds.up to 
15,000 rpm. mounted in a cost support- 
ing frame. Because of the early delivery 
dates required, it was not possible to ob- 
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tain centrifuges designed for use under 
severe corrosive conditions and standard 
centrifuges with cast iron frames were in- 
stalled. It was found that a small amount 
of spray from the discharge of the centri- 
fuge and leakage around the feed nozzle 
corroded the outer casting considerably. 
To combat this, a thin liner of sheet 
stainless steel was designed which could 
be slipped inside the casting and joined 
to the bearing assembly at the bottom to 
give a watertight enclosure. A trough 
around the top of the lining prevents 
solutions from leaking down between the 
casting and the liner. Other modifications 
to the centrifuges include replacements of 
the bronze drag bushing with one fabri- 
cated of carbon impregnated with parafhn 
and substitution of a stainless steel ferrule 
and Tygon ring for the brass bullet cat- 
cher assembly. These changes have made 
the standard centrifuges practical for use 
with many corrosive solutions. 


TANKS AND VESSELS 


The majority of the tanks and vessels are 
fabricated of some type of stainless steel 
or are of glass-lined construction. For mild 
corrosive conditions or where no chlorides 
are present, welded tanks using type 321 
or 347 stainless steel have proved entirely 
satisfactory. For handling acidic solutions 
containing appreciable amounts of chlor- 
ides, tanks constructed of type 316 stainless 
steel are preferred. However, these tanks 
must be properly heat treated to preserve 
the corrosive resistance of the welded parts. 
It has been found, from bitter experience, 
that the quality of the welds on equipment 
which is to be heat treated must be 
very high as any pinholes or slag inclusions 
will generally be exposed by the annealing 
and pickling procedures. Experience with 
unannealed tanks made of type 302 or 304 
stainless steel has shown that the region 
around the welds will be rapidly attacked 
by copper, nickel, and iron salts in their 
high valence or oxidized state even in 
alkaline solutions. 

With equipment where annealing is not 
practical because of warpage or other rea- 
sons, adequate resistance to corrosion under 
many conditions is obtained by giving the 
equipment a high polish. It is probable 
that where there are pits or imperfections 
in the metal a concentration cell is set up 
with the metal surrounding the cell be- 
coming cathodic. This cell becomes ex- 
tremely intense in good electrolytes, since 
the area of the effective cathode becomes 
very large as compared to the anodic pit. 
As a result the penetration may be much 
greater than would be the case in an un- 
annealed area where carbides are present. 
That this is the case is borne out by the 
fact that the use of a commercial 4B or 
equivalent finish on unannealed, type 316 
stainless steel equipment has in some in- 
stances given better service than equipment 
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Stainless steel filter press covers and stainless floor. Press is 
mounted on stainless steel covered pads. Special thimbles 
are used where piping runs through floor 


which has been annealed but not polished. 
Both annealing and polishing is, of course, 
preferable but the cost of this procedure 
is usually prohibitive. 

For large volumes, glasslined equip 
ment was found to be the most satisfactory 
material for holding hot solutions con 
taining high concentrations of both nitric 
and hydrochloric acids. Of course, glass 
lined tanks and reactors must be well pro 
tected against mechanical shock and abra- 
sion, but aside from this, the chief points 
of weakness are the plugs in the enamel 
itself. Minute imperfections in the lining 
are repaired at the factory by the insertion 
of plugs of gold or ceramic material similar 
to the way a dentist fills a tooth. This 
same method is generally used for the re 
pair of failures in glass-lined equipment in 
the field. Under severe corrosive condi 
iions, however, this method of repair has 
proved highly unsatisfactory because cf re- 


current failures at the plugs. Maintenance 
of glass-lined equipment was greatly re 
duced through the development and use 
of fracture plugs. In this method of repair 
a hole is drilled entirely through the glass 
lined vessel at the point of failure, and a 
fracture plug is inserted in the hole. The 
head of the fracture plug is designed in 
such a manner that a line contact is pro 
vided on a gasket which in turn bears 
against the glass lining of the tank. The 
stem of the fracture plug which extends 
through the side of the tank is threaded 
and a bolt is used to compress the gasket 
between the head of the fracture plug and 
the wall of the tank 

Some ceramic vessels and towers have 
been used where corrosion conditions are 
unusually severe. As in the case of glass 
piping, installation and maintenance of 
ceramic equipment should be done by spe 


cially trained crews. In these installations 


Comparison of Estimated Costs—Typical Piping Installations 


Type of Material and Method cf Installation Material Labor Total Cost 
Screwed 316 stainless steel pipe, fittings, valves, and flanges 45 55 100 
Flanged 316 stainlear steel fittings and valves, stainless steel pipe and 86 68 14 
screwed flanges 
Ferrule type 316 stainless steel fittings, standard pipe flanged valves os 111 209 
Ferrule type fittings on pipe only. Flanged valves and standard S4 170 
flanged fittings 
Glass pipe and fittings with flanged glass lined, porcelain, or 316 stain- 39 122 161 
lese steel valves 
Porcelain pipe and fittings, porcelain or 316 stainless steel flanged 40 103 143 
valves 
Saran pipe, fittings and screwed 316 stainless steel valves ; 22 67 89 
Wrought steel pipe with malleable iron screwed fittings, standara bras 4 48 52 


screwed valves 


Note 


All figures are based on the cost of 316 stainless steel screwed installations and labor 


costs were computed _n the basis of $2.70 per hr. 


Hard rubber centrifugal pump, glass piping and 
porcelain valves. Valves are mgidly supported to 
protect pipe from excessive strains 


care must be taken to avoid setting up 


strains in the equipment, and the installa 
tion must be well protected from me 
chanical shock and vibration. In some 
cases minor failures in ccramic equipment 
have been effectively repaired by coating 
the cracked sections with alternate layers 


of Permanite cement and thin glass cloth. 
TANTALUM-LINED EQUIPMENT 
One step in the chemical process in 
volves the evaporation of a 
volume of solution containing as high as 
30 percent of nitric acid and up to > 
percent of hydrochloric acid. The on 
suitable material of construction found for 
evaporators under these conditions is tan 
talum, which is virtually unattacked by any 


considerable 


mixture of these two acids. These evapo 
rators are constructed with liners of tan 
talum, 0.013 in. thick, backed by hea 

steel sheets. Although the tensile strength 
of tantalum sheet is high, its shear strength 
is much less so that considerable care must 
be exercised in the mechanical removal 
of scale from the evaporator parts. Chenu 
cal cleaning procedures are used for thus 


operation whenever possible. 
PAINTS AND PLASTIC COATINGS 


Various paints and plastics such as 
l'vgon, Amercoat, Vita-Var, Bisonite, and 
Silicones have been used as protective 
coatings. For application on metal sur 
faces the main consideration has been 
found to be the careful preparation of the 
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and grease and roughening by sandblast 
ing. Silicone resins are promising because 
of the tenacious bond they form, even 
with polished surfaces. The use of plastic 
films or of oil base paints has been generally 
unsatisfactory in combating severe corro- 
sion. Painted or coated ductwork installed 
for use in handling corrosive vapors has 
been attacked because of breaks in the 
bond with the metal. Factory applied lin- 
ings of rubber, Tygon, and Bisonite for 
tanks and large fans have given satisfactory 
service in most installations because of their 
greater thickness and continuity. 


HOODS AND DUCTWORK 


Hoods and ductwork which carry acid 
vapors and other corrosive fumes are in 
most instances constructed of stabilized 
stainless steel, using welded construction 
where these metals are not attacked. 
Otherwise, type 316 stainless steel fabri- 
cated without welds, Tygon and rubber 
lined steel, chemical stoneware, and Al- 
berene are used. Non-welded stainless steel 
construction, which is relatively expensive, 
consists of using flanged joints with Tygon 
gaskets. All ductwork installations are pro 
vided with drains from low points in the 
system which serve to remove any liquids 
which condense out. Hoods fabricated 
from Transite and periodically painted with 
Tygon paint resist the attack of mild cor- 
rosive fumes in analytical laboratories. For 
the severe attack of combined nitric acid 
and hydrochloric acid fumes, hoods are 
constructed of Alberene or stainless steel. 
For extremely corrosive service with hot 
condensing acid fumes containing fluorides, 
hoods are made of Karbate. 


PUMPS 


The materials most used for the con 
struction of pumps are stainless steels and 
high-silicon irons, although Pyrex glass and 
rubber pumps are also used. The major 
problem encountered in the maintenance 
of pumps handling corrosive liquids is 
maintaining a relatively tight seal at the 
packing gland. The use of Duraseal type 
packing glands has proved satisfactory on 
pumps handling solutions which do not 
contain abrasive solids. A packing de- 
veloped at the electromagnetic separation 
plant which has proved satisfactory for use 
in standard packing glands which are ex- 
posed to severe corrosive conditions is 
shredded Teflon mixed with a lubricant. 
It is not necessary for the lubricant to 
resist attack of the solutions being pumped 
since it acts primarily as a carrier for the 
Teflon chips. In pumps handling abrasive 
solids the use of Teflon spacers in the 
packing gland assembly is advantageous. 
These spacers are cut in the shape of 
washers and fit snugly around the pump 
shaft. In this way they form a_ partial 


surface to be coated by removal of dirt 
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Corbon steel 
slip-on flanges 


Stoinless 
stee/ 
ferrules 


Typical ferrule joint used for type 
316 stainless steel piping 


Stoinless steel pipe 


Frocture 
plug 


Tonk wol/ 


Fracture plug used for repairing 
glass-lined equipment 


Cutaway view of typical stainless steel floor showing method of supporting 


it and way it can be built around various equipment 


seal around the shaft which helps prevent 
solids from entering the packing gland. 
Since Teflon is resistant to most inorganic 
acids and many organic materials, it ap- 
proaches being an universal packing ma- 
terial for corrosive conditions. 


CORROSION RESISTANT FLOORS 


In areas where there is danger of floor 
contamination and where losses of uranium 
must be held at an absolute minimum 
special materials of construction for floors 
were used. Where there is no trucking 
or heavy traffic, such as in laboratories, 
Tygon flooring and heavy linoleum have 
proved satisfactory. Both are sufficiently 
resilient to reduce foot tiredness of opera- 
tors who must stand on it for extended 
periods of time. The Tygen flooring in 
addition is not affected by many chemicals 
which attack asphalt tile or linoleum. 

For production areas where the service 
is more severe continuous metal-clad floors 


are most effective in preventing losses. 
The problem of installing welded stainless 
steel floors which do not buckle and feel 
firm to the tread is solved by welding 
the stainless plate to backing bars im- 
bedded in the concrete flooring. Sixteen- 
gage stainless steel with a 2B commercial 
finish is used for most installations. The 
backing bars are 2-in. by 4-in. carbon steel 
rods installed in the concrete with a maxi- 
mum spacing of 24 in. One-quarter inch 
half-holes punched along the edge of the 
sheet at 6 in. intervals are used to plug 
weld the sheet to the backing bars. An 
¢-in. butt weld can then be made between 
the sheets and the welds ground smooth 
without danger of buckling the stainless 
steel. The areas covered with stainless 
steel are provided with curbing and thres- 
holds which retain any major liquid spills 
within the area. All curbing, equipment 
foundations, and pipe thimbles are pro- 
vided with cove bases which aid in clean- 
ing the floor. 
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Respectively, Engineering Dept., Goetze Gasket and Packing Co., New Brunswick, N.J.; and Assistant Editor, Chemical Engineering 


Chemical and Heat Resistance of 


MATERIALS 


Elsewhere in this special Materials of Construction issue there 


appears a lengthy compilation of data on the corrosion resistance 
of materials for general service. Gaskets, however, offer special prob- 
lems in materials selection and must therefore be treated separately. 
Of the many factors which enter into the choosing of a gasket mate- 
rial, the two that are discussed here, heat and corrosion, are certainly 


among the most important.—Editors 


—— a gasket demands two de- 
cisions. What type of construction and 
what materials? The service factors which 
govern these decisions fall under two gen- 
eral headings, mechanical features of the 
joint and conditions of operation. These 
various factors are named in the accom- 
panying outline. All have a direct bearing 
on the selection, and a change in any one 
can Change the optimum construction or 
optimum materials of the gasket. 

To give each of these factors the amount 
of attention it deserves would run to con- 
siderable length. ‘Therefore, the scope of 
this article is limited; it is intended only 
(1) to skim briefly over the governing 
factors that are not going to be analyzed 
so there will be no misunderstanding about 
the nature and seriousness of the problems 
that remain; (2) to enumerate the gasket 
constructions in general use and to touch 
briefly on their applications; (3) to enum- 


Outline of Service Factors 
Affecting Gasket Selection 


I. Mechanical Features of Flange 


A. Bolting 
B. Material 
C.. Surface finish of flange face 
(smooth, pitted, serrated, 
etc.) 
D. Design of flange face 
(flat, raised, tongue-and- 


groove, etc.) 
E. Dimensions 
Il. Operating Conditions 
A. Pressure 
B. Cycle 
Cc. Temperature 
D. Corrosion 


erate the ordinary gasket materials; and (4) 
to give detailed information on the two 
factors this article is really concerned with, 
namely, the heat and chemical resistance of 
the ordinary gasket materials. Thus, the 
only major contribution this article pre- 
sumes to make to the literature on gaskets 
is the compilation of data on gasket ma- 
terials versus heat and corrosion; the rest 
is offered more or less as orientation. 


GOVERNING FACTORS 


There are five features of the flanged 
assembly and four conditions of operation 
that influence gasket selection. This dis- 
cussion will only name them and give 
examples of a few of the many ways they 
may limit the choice. The bolting avail- 
able in an assembly sets the upper limit 
of gasket hardness since it determines the 
force that is available for seating the gas- 
ket or maintaining the seal at high fluid 
pressures, The material of which the flange 
is made has the same effect to the extent 
that some materials, chemical stoneware 
or glass-lined steel, for example, do not 
have the strength or abrasion resistance to 
withstand strong compression against a 
hard gasket. The surface finish of the 
flange facing also affects the permissible 
hardness of the gasket; both hard and soft 
gaskets are used with the smooth flat ma- 
chine finish, but a soft non-metallic gasket 
is preferred for faces which are either 
roughened by service or deliberately ser- 
rated. The particular design of the flange 
face may best lend itself to, or even de- 
mand, a particular type of gasket. Thus, 


non-metallic gaskets fe in. thick or more 
give best results on the straight faced cast 
iron flanges common on low pressure lines; 
whereas the ring type joint, with its special 
shaped groove, requires the use of an all 
metal gasket of special cross section. The 
dimensions of the flange face restrict the 
dimensions of the gasket of course, and 
since all gasket designs cannot be fabri 
cated in all widths, diameters and shapes, 
the dimensions and shape of the flange 
contact face are further limitations on 
gasket choice. 

Of the four operating factors which 
affect gasket selection, temperature and 
corrosiveness of the confined fluid are of 
much greater importance than pressure 
and the operating cycle. High pressures 
generally have the effect of requiring the 
use of a gasket which will fit one or 
another of the special flange face designs. 
If the operating cycle involves frequent 
alternation of high and low temperatures or 
alternate filling and emptying of the lines, 
it may be necessary to adjust the choice 
of gasket to suit these conditions. The 
two remaining conditions of operation 
which affect gasket selection, temperature 
and corrosion, are extremely important and 
will be discussed later in considerable 
detail. 


GASKET CONSTRUCTIONS 


All of the ordinary constructions used 
in the fabrication of non-metallic, metal- 
clad and all-metal gaskets are shown in 
Fig. 1. Leather, paper, cork compounds, 
rubber, plastics, compressed asbestos sheet 
gaskets, Fig 1 (a), and plain or treated 
thick woven asbestos gaskets, Fig. 1 (c), 
are generally satisfactory for ordinary serv- 
ice at low pressures and temperatures, the 
woven asbestos type being particularly suit- 
able for rough, pitted or uneven surfaces 
and glass or glass-lined flanges. Round or 
special shaped gaskets, Fig. 1(b), molded 
from soft materials are useful in certain 
applications; round section metal gaskets 
have given excellent service in high vacuum 
installations. The plain corrugated metal 
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gaskets, Fig. 1(f), generally installed with 
a coating of gasket paste, and the asbestos- 
inlaid corrugated metal gaskets, Fig. 1(g) 
or (h), are used for relatively low pres- 
sures, the latter type being particularly 
suitable for rough or pitted flanges. The 
spirally wound metal-asbestos construction, 
Fig. 1(p), is suitable for all flange con 
ditions, requires relatively light bolting, 
and is the most resilient of the metallic 
gasket designs. The metal jacketed asbestos 
gaskets, Fig. 1(d), are used for handhole 
openings and most small diameter closures 
of narrow widths. Fig. 1(e) is the stand- 
ard double-jacketed metal-asbestos gasket 
for pipe flanges and heat exchangers, and 
Fig. 1(i) is a modification of this design, 
having improved resilience and requiring 
less bolting. The French type construction, 
Fig. 1(1) as used for valve bonnets, cylin 
der heads and vacuum service. A modifica- 
tion of this gasket using thick woven asbes- 
tos or rubber as a filler is finding extensive 
service in glass or glass-lined equipment. 
The all-metal gasket, Figs. 1 (j) and (0), 
have to a great extent replaced plain, flat 
metal gaskets because of their lower bolting 
requirements. The ring joint gasket, Fig. 
1 (n), of oval or octagonal cross-section for 
use in ring type flange “faces have found 
almost universal acceptance in the petro- 
leum industry for all temperatures and 
pressures. 


GASKET MATERIALS 


All of the gasket materials ordinarily 
used in the chemical industry will be found 
either in the column headings of the long 
table which follows, or in the discussion 
below. This is the basic group of metallic 


Fig. 1—Casket constructions commonly 


has adopted for almost all its gasketing in 
corrosive services. Those applications not 
handled by one or another of this group 
require the use of gaskets of special com- 
position, unless a welded or ungasketed 
joint will be satisfactory. 


HEAT AND CORROSION 
IN GENERAL 


It might be assumed that a material 
suitably resistant in the form of a heavy 
reaction vessel would also be satisfactory 
as a gasket for the same conditions. Un- 
fortunately, this is too often not the case. 
In the first place many materials do not 
lend themselves readily to fabrication in 
the form of gaskets, nor do they possess 
those basic physical characteristics requisite 
in every gasket design. The alloy cast irons, 
for example, are comparatively inexpensive 
and are ideal for some services, but they 
are too hard and brittle to be made into 
a satisfactory gasket. Then too, an all- 
metal or a metal-jacketed gasket is usually 
thin, highly stressed, and used in a location 
where turbulence is most likely to occur; a 
corrosive agent normally considered to 
have a low rate of attack may, when aided 
by the highly stressed condition of the 
metal and by the constant removal of any 
protective film by the turbulence at the 
joint, quickly eat through a gasket unless 
the material is almost perfectly resistant. 

Thus, the selection of a gasket material 
suitably resistant to corrosive media or to 
high temperature involves a number of 
considerations that are usually inconse- 
quential in selecting materials for other 
equipment. In order to predict with any 


and nonmetallic substances that industry 


used in the chemical process industries 


degree of certainty the probable life of a 
gasket in corrosive or high temperature 
service the following factors must be care- 
fully weighed. ‘These are the opportunities 
for error. And at this time it should be 
stated emphatically that no compilation of 
data such as the table on pp. 106-109 could 
possibly take into account all of these 
variables; and to that extent the table is 
incomplete and dangerous. To select a 
gasket from the table without giving con- 
siderable thought to these other untabu- 
latable factors is only asking for trouble. 
As evidence of the danger observe in the 
table the many instances where inability 
to define all these service details has led 
different manufacturers to make different 
recommendations. 

1. Concentration of Corrosive Agents— 
Concentration of the corrosive agents may 
have a decided effect upon the selection of 
a resistant gasket material. Dilute solu- 
tions are not necessarily less corrosive than 
those of full strength, and the reverse is 
often the case. Probably the most familiar 
example of this is the action of sulphuric 
acid on iron; concentrations over 90 per- 
cent acid may be handled by iron without 
much difficulty, but below this concentra- 
tion the rate of attack will increase rapidly 
with an increase in dilution. 

2. Purity of Corrosive Agent—By purity, 
in this instance, is meant not concentration, 
but the absence of contaminating amounts 
of other corrosive compounds. For ex- 
ample, dissolved oxygen in otherwise chem- 
ically pure water can cause rapid deteriora- 
tion of high-temperature steam generating 
equipment, and provisions are made to 
assure its removal from the feedwater. 
Another example would be the corrosive 
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attack by compounds that are derivatives 
of an acid; in the pure state these com- 
pounds may be relatively inert, but if con- 
taminated by any carry-over of free acid 
they must be handled with this in mind. 

3. Temperature—In addition to its 
effects upon the mechanical properties of 
the gasket, the temperature of the corro- 
sive agent will have a marked influence 
upon the rate of attack, particularly if the 
increase in temperature results in a boiling 
action that might tend to hasten the re- 
moval of protective coatings. 

Gasket constructions, as well as gasket 
materials, have their temperature limita 
tions. The non-metallic gaskets and those 
incorporating low-melting metals are, with 
a few exceptions, limited to service tem- 
peratures below 250 deg. F. The semi- 
metallic constructions, comprising gaskets 
made up of asbestos partially or completely 
clad with metal, may be used at tempera 
tures up to 850 deg. F. Above 850 deg. 
only all metal gaskets are satisfactory. 

4. Location of the Gaskets—Gaskets at 
or above the solution level may be more 
subject to attack than those at a point 
below the surface. Likewise, gaskets in 
horizontal runs of pipe that are periodically 
emptied or only partially filled in service, 
generally suffer more severe corrosion than 
those in lines that are readily drained or are 
kept full at all times. 

In selection of a gasket for a highly 
corrosive service, it is often advisable to 
dimension the gasket as close as possible 
to the bore of the pipe or vessel to climin- 
ate pockets and reduce local turbulence. 

5. Type of Gasket Construction—The 
effect of this particular factor may not 
readily be defined and reduced to a simple 
set rule. Generally speaking, the expected 
rate of corrosion will govern the selection 
of the type of gasket. A gasket construc 
tion composed of a soft filler jacketed with 
a thin sheet of metal not perfectly re 
sistant to attack might fail in a service 
where a solid design of the same metal 
would have a reasonable life. 

Materials abnormally subject to stress- 
corrosion should not be used in a gasket 
construction that relies upon highly Jocal- 
ized stressing to form the seal. 

6. Normal Frequency With Which 
Joint Will be Opened—Here again the ex- 
pected rate of corrosion should govern the 
selection of the material. If a closure is 
opened for inspection at frequent intervals 
any severe corrosion of the gasket would be 
readily noted and a new gasket could be 
substituted. In service of this nature a less 
resistant and possibly less expensive mate- 
rial might be suitable. However, for 
trouble-free operation of flanged joints that 
are to be in service for prolonged periods 
it is generally advisable to use a gasket com 
pletely resistant to corrosion, if such is 
available. 

7. Relative Cost of Materials—Gener- 
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ally speaking, the cost of gaskets is so small 
that it is poor economy to use a material 
that may incur frequent and high labor 
expenses for necessary but otherwise avoid- 
able replacement. However, if the joint is 
normally opened periodically for inspec- 
tion, as was discussed in the previous para- 
graph, the labor charge would be the 
same, regardless of the gasket installed, and 
a less resistant material might be practical, 
provided of course that corrosion products 
in the process fluid were not objectionable 
from the contamination standpoint. 

8. Scrap Value of Gasket Materials—In 
many instances the selection of a gasket 
material for a certain service may be re- 
duced to a choice between an only par- 
tially resistant, but standard material, and 
a totally resistant, but initially expensive 
rare metal. It should be remembered that 
a portion of the cost of a rare metal gasket 
may be recovered in the scrap value of the 
material, which, together with the saving 
resulting from the increased service, may 
bring the total expense to a figure com- 
parable with or even lower than that of 
the initially less expensive gasket. 


HEAT AND CORROSION VS. 
METALLIC GASKETS 


Lead—Lead shows excellent resistance 
to the action of many corrosive agents and 
finds wide application as a gasket in the 
chemical and allied industries where tem- 
peratures do not exceed that of boiling 
water, and the solutions handled are close 
to the neutral point. For higher tempera 
ture service up to 400 deg. F., the closure 
must be designed to prevent excessive 
creep of the gaskets. 

Tin—Tin is useful where extremely 
pure neutral solutions and foods are han- 
died. It is strongly attacked by acids and 
alkalis. Under some conditions it may be 
used at temperatures up to 400 deg. F., 
but is generally not recommended for serv- 
ice over 200 deg. F. 

Aluminum—Pure aluminum is widely 
used as a gasket material, and its resistance 
to corrosion is due to the presence of a 
protective film formed either by oxidation 
or by the action of the aluminum with the 
corrosive fluid. 

The protective coatings are attacked 
by strong acids and alkalis, but their re 
sistance is sufficient to allow the use of 
aluminum in a variety of services. Because 
of its protective oxide coating, aluminum 
may be used at temperatures up to 800 
deg. F. Its resistance to the hot sulphur- 
bearing gases encountered in the petroleum 
industry accounts for its popularity in this 
field. 

Copper—Copper has excellent corrosion 
resistance and for this reason is, next to 
iron, the most generally used gasket mate- 
rial. The oxidizing acids, wet ammonia, 
and some strongly corrosive substances, 


such as chlorine, readily attack copper, as 
do sulphur and the sulphur compounds. 

Copper is not recommended for gasket 
service at temperatures above 600 deg. F. 
This metal, unless it be deoxidized or 
oxygen-free, is also subject to embrittle 
ment by exposure to hydrogen, carbon 
monoxide, and similar reducing gases at 
elevated temperatures. 

Copper is not generally used as a gasket 
material in steel flanges if electrolysis can 
take place. 

Brass—The common brasses act very 
much like copper in their resistance to cor 
rosion. The high zinc alloys are subject to 
dezincification and in some instances to 
corrosion cracking, but proper selection of 
the alloy will guard against the former, 
and the latter may be eliminated by close 
fabricating controls. 

Monel—Monel metal, because of its re 
sistance to most acids, alkalis and other 
corrosive agents, both at normal and ele 
vated temperatures, may be considered as 
one of the most versatile gasket materials 

Monel should not be used with the 
strongly oxidizing acids, such as nitric, not 
with strong concentrations of hydrochloric 
acid. However, it is excellent for anhydrous 
hydrofluoric acid at elevated temperatures 
Monel is subject to embrittlement when 
exposed to sulphur-bearing gases above 500 
deg. F. 

Monel may be used at temperatures up 
to 1,500 deg. F., under certain conditions 
For steam service the upper limit appears 
to be approximately 800 deg. F., particu 
larly for gaskets that might be subjected 
to stress-corrosion. 

Nickel—Nickel does not have the all 
around excellent resistance of Monel, but 
it does have definite advantages such as, 
for example, the ability to handle chlorine 
at temperatures up to 950 deg. F. 

Nickel is subject to embrittlement by 
steam at temperatures above 800 deg. I’, 
particularly if under stress. In oxidizing 
atmospheres this metal is useful up to 
1,400 deg. F., and under controlled con 
ditions may be used even higher. 

Silver—Silver is resistant to alkalis, or 
ganic acids, and certain concentrations of 
hydrochloric and other mineral acids. Since 
its resistance to corrosion does not depend 
upon a protective oxide film, it may be 
used where such a film would be destroyed. 

Wet corrosive gases, such as hydrogen 
sulphide, and the chlorine group, attack 
silver readily. 

Silver may be used up to 1,200 deg. F., 
but must be reinforced at elevated tempera 
tures to restrict creep of the material. 

Platinum—Because of its initially high 
cost, platinum is used as a gasket metal 
only when no other material is available 
that will resist the corrosive action pres- 
ent. Platinum’s low oxidation rate allows 
its use in ordinary atmospheres at tempera- 
tures up to 2,300 deg. F. 
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Ingot Iron and Low Carbon Steel (SAE 
1010 to 1020)—Iron and low carbon steels 
are not suitable for handling crude acids 
or aqueous solutions of salts in the neutral 
or acid range. A high rate of failure may 
be expected for these materials used even in 
hot water service if the metal is highly 
stressed. Concentrated acids and most 
alkalis have little or no action on these 
materials, however, and iron and steel gas 
kets are regularly used for such services. 

The upper temperature limit for iron 
gaskets is approximately 1,000 deg. F., 
particularly if the conditions are oxidizing. 
\t this temperature steam will break down 
in contact with the iron and the rate of 
oxidation increases rapidly. Reducing gases 
carrying sulphur are strongly corrosive at 


_temperatures above 600 deg. F. 


Ivpe 502 Chrome Steel with Molvyb- 
denum (46 Cr, 5 Mo)—This alloy, al- 
though not widely used outside of the oil 
industry, is particularly suitable for in 
stallations requiring resistance to oxidation 
at temperatures up to 1,200 deg. F. Its 
general corrosion resistance is somewhat 
better than iron. Its use at present is con- 
fined solely to ring-joint gaskets. 

I'ype 410 Chrome Steel (11-14 Cr)— 
This allov, because of its ability to resist 
xidation at temperatures up to 1,300 deg. 
I’., is used to some extent for certain spe- 
cific gasket installations, but the 18-8 tvpe 
stainless steels are generally more readily 
iwailable, and in most instances would be 
preferable. 

I'ype 304 Stainless Steel (Low Carbon 
1§-8)—This alloy is the standard stainless 
type chromium-nickel steel and it is used 
most extensively for gaskets under corrosive 
conditions 

Except for their inability to resist the 
attack of sulphuric acid and the halogens, 
particularly when wet, the 18-8 tvpe stain 
less steels may be used in manv services 
that cannot be handled by any other mate 
rial, 

The Type 304 alloy is made susceptible 
to intergranular corrosion only when it 
has been exposed to temperatures from 800 
to 1,500 deg. F. for a length of time suf- 
ficient to allow the material to become 
unstable. In this unstable condition much 
of the corrosion resistance is lost and in 
iddition the metal may become brittle. If 
the service in which the stainless steel is 
to be used involves a temperature above 
S00 deg. F., it is advisable to provide a 
sasket fabricated from a stabilized alloy, 
such as Type 347. 

Type 347 Stainless Steel (Low Carbon 
18-8 Cb Stabilized)—Stabilization of the 
straight 18-8 stainless steel by the addition 
of columbium raises the temperature at 
which the material can be used in con- 
tinuous serice. Since intergranular cor- 
rosion does not take place in the stabilized 
alloy, it may be used safely up to 1,700 
deg. F. 


The addition of the stabilizing agent 
does not result in any appreciable increase 
in the resistance of the alloy to corrosion 
as compared to the Type 304, and its use 
as a gasket material is generally limited to 
services above 800 deg. F. where the un- 
stabilized alloy would not be suitable. 

I'vpe 316 Stainless Steel (Low Carbon 
15-5 with Mo)—The addition of approxi 
mately 2 percent of molybdenum to the 
straight 15-8 alloy increases its strength at 
elevated temperatures and results in some- 
what improved corrosion resistance. This 
material is subject to intergranular cor- 
rosion if exposed to temperatures within 
the critical range of 800 to 1,500 deg. F. 


HEAT AND CORROSION VS. 
NON-METALLIC GASKETS 


White Fiber Asbestos (Chrysotile)— 
The common white asbestos is a mineral 
consisting essentially of magnesium sili- 
cate combinated with approximately 14 
percent water of crystallization. In the 
pure form asbestos fiber has little strength, 
and for most gasket applications must be 
reinforced either with fine metal wire, if 
heat resistance is of prime importance, or 
with cotton for lower temperature service 
where softness is a factor. 

Asbestos will retain most of its inherent 
strength up to about 900 deg. F., or just 
below a dull red heat. The loss of strength 
above 900 deg. F. is due to a gradual driv- 
ing out of the water of crystallization. As 
the temperature goes above 900 deg. F., 
the rate of loss of strength increases rapidly, 
becoming almost instantaneous at 1,300 
deg. F. Asbestos from which the water of 
crystallization has been driven by heating 
above 900 deg. F. may be reduced to a 
powder by merely rubbing the fibers be- 
tween the fingers. 

In the fabrication of gaskets, asbestos is 
used in two relatively pure forms, woven 
and as millboard or paper. In the woven 
form the asbestos is generally reinforced 
with both brass wire and cotton, and since 
the heat resistance is limited by the cot- 
ton content, plain woven asbestos gaskets 
are seldom used at temperatures above 
300-400 deg. F., particularly if there is 
any considerable pressure to be held. Fur- 
thermore, since woven asbestos is very 
porous, gaskets of this type are usually im- 
pregnated with rubber or plastic com- 
pounds. Impregnation does not improve 
the heat resistance, as most of the com- 
pounds used are organic in nature and will 
themselves change in characteristics in the 
region of 200-400 deg. F. Asbestos mill- 
board and paper are usually made up of 
relatively pure asbestos fibers bound «with 
starch or sulphites. In gasket manufacture, 
millboard and paper are used as soft fillers 
for metal-jacketed designs, and allow use 
of these gaskets to temperatures up to 850 
deg. F. 
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White asbestos has little resistance to 
the action of strong mineral acids. It may 
be used with weak acid and with most 
alkali solutions. This asbestos is seldom 
used as a gasket unless impregnated with 
rubber or sometimes a plastic, in which 
case the corrosion resistance of the gasket 
will depend upon the resistance of the im- 
pregnant as well as the asbestos. 


Blue Fiber Asbestos (Crocidolite) —This 
material is widely used in the woven cloth 
form as an acid-resistant gasket for low 
pressures and relatively low temperatures. 
‘The temperature limit for blue asbestos 
is somewhat lower than for the white 
variety, and it is seldom used above 500 
deg. F., unless reinforced or emloyed as 
an inlay in corrugated metal gaskets. 


Rubber Sheeting from Nature Base Rub- 
ber—There are available numerous forms 
of rubber sheet material for gasket pur- 
poses. These forms vary in their rubber 
content and in the nature of their com- 
pounding. They have the general corro- 
sion resistance of natural rubber com 
pounds to the action of various chemicals, 
but are readily attacked by oils and pe 
troleum solvents. 

Rubber compounds will harden and be 
come brittle by prolonged exposure to heat 
and are not to be recommended for gasket 
service at temperatures much above that 
of boiling water. 


Synthetic Rubbers and Plastics—There 
are available gasket sheet materials com- 
pounded from innumerable synthetic rub- 
ber and plastic bases. Depending upon the 
base and the compounding used, a mate- 
rial suitable for almost every corrosive serv- 
ive may be had. These sheet materials are 
in most instances limited to low-tempera- 
ture service and only a few may be used 
above 250 deg. F., which appears to be the 
useful limit. The recently developed sili- 
cone compounds are said to be useful as 
high as 575 deg. F., but because of their 
scarcity their current applications have 
been rather limited. 


Asbestos Composition Sheet—This most 
widely used gasket sheet material is actu- 
ally a rubber compound with a high per- 
centage of asbestos fiber as filler. The 
resistance of these asbestos composition 
sheets to corrosive agents and to tempera- 
ture are: determined by the nature of both 
the asbestos and the rubber compound. 
For most services the natural or reclaimed 
rubber base is used; for oil and certain 
chemical services, special bases must be 
specified. 

For continuous service, asbestos compo- 
sition sheet is used at temperatures up to 
850 deg. F. Rubber base materials used at 
high temperatures become very hard and 
brittle and they cannot be re-used. 
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Resistance Ratings! 


CAUTION: 
OO 1,000 deg. F. 


>1,000 deg. F. 
Petroleum oils, crude, <500 deg, F. 


Sodium bicarbonate, baking soda 


Soda ash, sodium carbonate 


Potassium hydroxide 


Picrie acid, molten 
Sodium bisulphate 


Potassium su! phate 
Producer gas 
Propane 

Sodium chloride 


Sewage 
Sodium cyanide 


Potassium cyanide 


Phosphoric acid, crude 
Soap solutions 


Nickel chloride 
Nickel sulphate 
Nitric acid, crude 
Palmitic acid 


Natural gas 


Methy! alcohol, methanol 
Methy! chloride 


Magnesium sulphate 
Milk 


Mercuric chloride 


Mercury 


Lubricating oils, sour 
Magnesium hydroxide 


Oleum spirits 


Onxalie acid 


Magnesium chloride 
Oxygen, cold 


Mineral oils 


Ozone 


Chemical Resistance of Gasket Materials (Continued) 
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DIRECTORY 


For the Construction Chemical Equipment 


This portion of Chemical Engineering’s Twelfth Report on Materials of Con- 
struction provides a quick means of identifying materials available for the 
construction of chemical plant equipment. Generous cooperation on the 
part of the manufacturers has made it possible to include nearly 600 items. 
Materials are arranged alphabetically within each of seven classes of 
material. Numbers in the first column are used to identify materials 
appearing in the Chemical Resistance table which follows this Directory. 


Material Manufacturer 


Ne. 


METALS & ALLOYS 
1 Acipee Stamless Amer. Cast Iron Pipe Co., Birmingham, Ala. Various standard stainless steels; see Nos. 275-360 CC, T (centrifugal) 
2 Admiralty Generally available ' 70 Cu; 1 Sn; 29 Zn CR, D, E, P, 8, T, R, W ( 
3. Admiralty, Antimenial Chase Brass & Copper Co., Waterbury, Conn. 71 Cu; 27.95 Za; 1 Sn; 0.05 Sb TW Cc 
4 Admiralty, Arsenical Amer. Brass Co., Waterbury, Conn. 70 Cu; 28.95 Zn: 1 Sn; 0.05 As T ( 
5 Admiralty, Phosphorized Scoville Mfg. Co., Waterbury, Conn. 70 Cu; 29 Zn; 1 Sn; 0.03 P ‘ 
6 Adnic Scoville Mig. Co., Waterbury, Conn. 70 Cu; 29 Ni; 1 Sa 8 CLA 
7 Advance Driver Harris Co., Harrison, N. J. 55 Cu; 45 Ni B, CR, HR, P, R, 5, W H 
8 Alchrome 3 Wilbur B. Driver Co., Newark, N. J. Fe; 20 Cr; 3 Al RW H 
9 Alchrome 6 Wilbur B. Driver Co., Newark, N. J. Fe; 20 Cr; 6 Al Rk, W H 
10 Alcoa Alclad 35 Aluminum Co. of Amer., Pittsburgh, Pa. Surface layer of Al alloy which is anodic to core CR, HR, P,S, T Cc 
and therefore protects it electrolytically. 
11 Alcoa Alley 43 Aluminum Co. of Amer., Pittsburgh, Pa. Al; 5 Si Cc ( 
12 Alcoa Alley B214 Aluminum Co. of Amer., Pittsburgh, Pa. Al; 1.8 Si; 3.8 Mg Cc Cc 
13 Alcoa Alley 356-T4 Aluminum Co, of Amer., Pittsburgh, Pa. Al; 7 Si Cc ( 
14 Alcoa 25 Aluminum Co. of Amer., Pittsburgh, Pa. 09 min. Al B, CR, HR, DL FL FPL PLS. 
R, T, W 
15 Alcoa 3S Aluminum Co. of Amer., Pittsburgh, Pa. Al; 1.2 Ma CR, HR, D, E, P, 8, T Cc 
16 Alcoa 52S Alummum Co. of Amer., Pittsburrh, Pa. Al; 2.5 Mg; 0.25 Cr D, E, P, 8, T S 
17 Alcoa 61S Aluminum Co. of Amer., Pittsburgh, Pa. Al; 1 Mg; 0.6 Si; 0.25 Cr; 0.25 Cu B, CR, HR, D, E, F, P. 8, C 
R, T, W 
18 Allegheny Metal Allegheny Ludlum Steel Corp., Brackenridge, Various standard stainless stecls; see Nos. 275-360 B,C, CR, P, 8, R, T, W Cc. HLA 
Pa. 
19 Aleyco-20 Alloy Steel Products Co., Linden, N. J. Fe; 19-21 Cr; 28-30 Ni; 4.0-4.5 Cu; 2.5-3.0 Mo; C Cc 
1.5 max. Si; 0.65-0.85 Mn; 0.07 max. C 
20 Alray D Alloy Metal Wire Co., Prospect Park, Pa. Fe; 35 Cr; 15 Ni Ww is | 
21 Alumel Hoskins Mfg. Co., Detroit, Mich. 04 Ni; 4 Al; 1 Si; 1 Mn CR, W H 
22 Ambraley 901 Amer. Brass Co. Waterbury Conn. 95 Cu; 9 Al BLP. S,R, TW Cc 
23 Ambraley 917 Amer. Brass Co., Waterbury, Conn. 82 Cu; 9'4 Al; 5 Ni; 2'gFe; 1 Ma B, PLR Cc 
24 Ambraley 927 Amer. Brass Co., Waterbury, Conn. 76 Cu; 21.95 Zn; 2 Al; 0.05 As T Cc 
25 American Stainless Amer. Steel Castings Co., Newark, N. J. Various standard stainless steels; see Nos. 275-360 C C,H 
26 American AW Amer. Steel Castings Co., Newark, N. J. Fe; 23.5 Ni; 19 Cr; 0.07 max. C Cc Cc 
27 A Metal Midvale Co., Philadelphia, Pa. Fe; 19 Cr: 35 Ni; 0.35 C; 1 Si; 0.5 Ma Cc H 
28 AMF Midvale Co., Philadelphia, Pa. Fe; 46-50 Ni; 0.1-0.2 C; 1-2 Ma es Cc 
29 Ampeo 8 Ampco Metal, Inc., Milwaukee, Wis. Cu; 714 Al; 2-214 Fe B,CR HR, D,P,SQRT. CLA 
WwW 
30 Ampce 12 Ampco Metal, Inc., Milwaukee, Wis. Cu; 8.5-9.3 Al; 2.5-3.25 Fe Cc CA 
31 Ampco 15 Ampeo Metal, Inc., Milwaukee, Wis. Cu; 9-10 Al; 2.75-3.75 Fe B, CR, HR, D, P,S,R, T CLA 
32 Ampce 16 Ampeo Metal, Inc., Milwaukee, Wis. Cu; 9.6-10.3 Al; 3-4 Fe Cc oy 
33 Ampce 18 Ampco Metal, Inc., Milwaukee, Wis. Cu; 10.3-11 Al; 3.0-4.25 Fe B,C, D, R, T C,A 
34 Anzpeoley Ampco Metal, Inc., Milwaukee, Wis. Cu; 9.5-10.5 Al; 0.20 max. Fe Cc C,A 
35 Annpeoley 45 Ampeo Metal, Inc., Milwaukee, Wis. Cu; 9.7-10.9 Al; 2.0-3.5 Fe; 4.5-5.5 Ni; 1.5 max. B,C, D,R,T C,A 


Mo 
Conn 


Generally available’ copper alloys may be obtained from such companies as the following: American Brass Co., Waterbury 
Bridgeport Brass Co., Bridgeport, Conn.; Bristol Brass Co., Bristol, Conn.; Chase Brass & Copper Co., Waterbury, Conn.; Mueller Brass 
Co., Huron, Mich.; New England Brass Co., Taunton, Mass.: Phelps Dodge Copper Products Corp., New York, N. Y¥.; Revere Copper & 
Brass, Inc., New York, N. Y.; Riverside Metal Co., Riverside, N. J.; Scovill Mfg. Co., Waterbury, Conn.; Seymour Mfg. Co., Seymour 
Conn.; Wolverine Tube Co., Detroit, Mich. 

NOTE: Primarily for: C, corrosion; H, heat; A, abrasion. Forms available: B, bars; C, castings; CR, cold rolled; D, drawn; E. 
extrusions; F, forgings; HR, hot rolled; P, plates; R, rods; S, sheets; T, tubes W, wire. 
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4 
4 
4 
4 
4 
49 
50 
SI 
52 
53 
55 
| 
57 
Essential Nerinal Chemic Primaridy 
= 
61 
62 
63 
65 
bo 
67 
68 
69 
| 70 
71 
72 
73 
“4 
7 
76 
| 77 
7 2B 
7 
C 
81 
C, 
8 
84 Cs 
8S Cs 
86 Ca 
87 Ca 
88 Ch 
89 Chi 
Che 
Ch 
93) Ch 
94 Cin 
9S Cir 
e 


No. Material 


Manufacturer 


Essential Nominal Chemical Composition, 
Percent 


Ampcoloy 49 
37 Armpcoloy 62 


66 
Ampcoloy A3 


Ampcoloy E123 
Amsco Alloys 


Antaciron 
Armee & Rustless Stainless 


44 Armco Alurminized Steel 
45 Armco Galvanized Paintgrip 
46 Armco Galvanized Steel or Ingot 
lron 
47 Armco Zincgrip 
Armee Zincgrip Pamtgrip 
49 Asarco Lead 
50 Beraley 
Beryleo 25 


52 Bored 
53 Brass, Aluminum 
54 Brass, Cartridge 


55 Brass, Forging 
Brass, Free Cutting 
57 Brass, High 
Brass, Low Leaded 
59 Brass, Med. Leaded 
Brass, High Leaded 
61 Brass, Naval 


62 Brass, Naval, Low Leaded 
63 Brass, Red 
Bronze, Alummun 


Bronze, Commercial 
67 Bronze, 600 Forgeable Bearing 
68 Bronze, Gilding 95°; 


Bronze, Hardware 
70 Bronze, High Leaded Tin 
Bronze, Manganese 
72 Bronze, High Strength Manganese 
73 Bronze, Phosphor, 5, A 


74 Bronze, Phosphor, 8 C 
75 Bronze, Phospher, 10°, D 


76 Bronze, Phosphor, Special Free 
Cutting 
77 Bronze, Tobia 


78 Bronze, Tobin 
Buflokast Gray lron 


80 CA Stainless 
81 CA-FA20 


CA-MM 
Calite A 
Calite B28 
Cast lron 


Cast Iron 


: 


92 Chrome! C and D 
83 Chromel P 
94 Circle L Stainless 
95 Circle L 13 


Ampeco Metal, Inc., Milwaukee, Wis. 
Ampco Metal, Inc., Milwaukee, Wis. 


Ampco Metal, Inc., Milwaukee, Wis. 


Ampco Metal, Inc., Milwaukee, Wis. 

Ampco Metal, Inc., Milwaukee, Wis. 

Amer 
Shoe Co., Chicago Heights, lil. 

Worthington Pump & Machinery Corp., Har 
rison, N. J. 

Amer. Rolling Mill Co., Middletown, Ohio 


Manganese Steel 


Amer. Rolling Mull Co., 
Amer. Rolling Mill Ce., 
Amer. Rolling Mill Co., 


Middletown, Ohio 
Middletown, Ohno 


Middletown, Ohio 


Amer. Rolling Mill Co., Middletown, Ohio 
Amer. Rolling Mill Co., Middletown, Ohio 
Amer. Smelting & Ret. Co., 
Wilbur B. Driver Co., Newark, N. J. 
Beryllium Corp., Reading, Pa. 

Stoody Co., Whittier, Calif 
Generally available ! 


Generally available! 


Amer. Brass) 


Scoville Mig. Co., Waterbury, Conn 
Scoville Mfg. Co., Waterbury, Conn. 
Crenerally available 

Seoville Mfg. Co., Waterbury, Conn. 
Seoville Mfg. Co., Waterbury, Conn 
Seoville Mfg. Ce., Waterbury, Conn 


Generally available! (Corrosion data by 
Amer. Brass 

Seoville Mfg. Co., Waterbury, Conn. 

(Corrosion data by 


Generally available! 


Chase, Amer. Brass) 


Generally available! 


Chase Brass & Copper Co., Waterbury, Conn 
Port Huron, Mich. 


Waterbury, Conn 


Mueller Brass Co 
Scoville Mfg. Co., 
Scoville Mfg. Co., Waterbury, Conn. 
Mueller Brass Co., Port Huron, Mich. 

Port Huron, Mich. 

Port H iron, Mich. 
Corrosion data by 


Mueller Brass Co., 
Mueller Brass Co., 
Generally available! 
Amer. Brass 
Generally available! (( crrosion data by 
Amer. Brass 
available! (Corrosion data by 
Amer. Brass 
Amer. Brass Co., 


Generally 
Waterbury, Conn. 
Amer. Brass Co", Waterbury, Conn. 


Mueller Brass Co., Port Huron, Mich. 

Buflovak Equipment Div., Blaw-Knox Co., 
Bufialo, N. Y. 

Cooper Alloy Fdry. Co., Hillside, N. J. 

Cooper Alloy Fdry. Co., Hillside, N. J. 


Cooper Alloy Fdry. Co., Hillside, N. J 

Calorizing Cc., Wilkinsburg, Pa 

Calorizing Co., Wilkinsburg, Pa 

Cerrosion data from Standards of Hydraulic 
Institute, Section G, 1941, Hydraulic Inst., 
New York 

Corrosion data from Circular No. 312, 1939, 
Crane Co., Chicago 

Lunkenhewmer (c., Cincinnati, Ohio 

Duriron Co., Davton, Ohio 

Duriron Co., Dayton, Ohio 

Driver Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Hoskins Mfg. Co., Detroit, Mich 

Hoskins Mfg. Co., Detroit, Mich 

Lebanon Steel Fdry., Lebanon, Pa 

Lebanon Steel Fdry., Lebanon, Pa. 


Amer. Brake 


New York, N. Y. 


(Corrosion data by 


Cu; 6'¢-9 Al; 4 max. Fe; 2 max. Mn 
55-0 Cu; 0.5-1.5 Al; 0.4-2.0 Fe; 15 max. Ma; C 


1.0 max. Sn; 0.4 max. Pb; 0.5 max. Ni; bal. Zo 
8 Cu; 3-7 Al; 2-4 Fe; 2.5-5 Mn; 0.5 max. Sn; 


0.2 max. Pb; 0.5 max. Ni; bal. 7p 


Cu 
Cu 


; 9-10 Al; 1.25 max. Fe 
; 9.5-11 Al; 1.5 max. Fe 


Now produced under tradename Thermalloy by 
Electro Alloys Div. 


Fe 


; 14.551 


Various standard stainless steels; see Nos. 275-360 


Hor 
Bo 


tip Al coating on mild d Cu-bearing steel 


nderized galvanized sheets 


Hot-dip galvanized on mild or Cu-bearing steel or 


Ga 
Bor 


Pb; 0.06 ( 


Cu 


Armco Ingot Iron 
lvamized steel 

iderized galvanized steel 
1, 0.02 Bi 


1.9 Be; 0.5 max. Co; 0.5 max. Ni 


Cu; 1.9-2.15 Be; 0.05-0.4 Co; 0.1 max. Fe; 0.15 


max. 


0 
76 


tungsten carbide; 40 steel 


Cu; 21.5-22 Zn; 2-2.5 Al 


5-9.5 Cu; 30.5-33.5 Za 


59 Cu; 2 Pb; bal. Zo 
61.5 Cu; 3 Pb; bal. Za 
66 Cu; 34 Zn 


65 
65 ( 
63 ¢ 


tA) 


61 
a 


85 


Cu; 0.5 Pb; bal Zn 
1; 0.9 Pb; bal. Zn 
1; 1.75 Pb; bal. Za 
u; 39.25 Zn; 0.75 Sa 


u; 0.75 Sn; 0.75 Pb; bal. Zn (Corrosion resist- 
nee same as $1) 


u; 15 Zn 


82-05 Cu; 5-10 Al; Fe; Mn; Ni; Sn 


90 


5s ( 


‘u; 10 Zn 
1; 2.5 Mn; 1.5 Al; 0.7 Si; bal. Zn 


95 Cu; 5 Zn (Corrosion resistance same as com- 


89 
5s 


te ( 


vercial bronze 

‘u; 8 Zn; 2 Pb; 1 Ni 

1; 10 Pb; 10 Sn 
1; 1 Sn; 1.4 Fe; 0.25 Mn; bal. Zn 
1; 3 Fe; 4 Mn; 5 Al; bal. Zo 


04.8-95.5 Cu; 4.3-5 Sn; P 
Cu; 7-9 Sn; 0.03-0.25 P 
89.5-90 Cu; 10-10.5 Sn; P 
88 Cu; 4 Zn; 4 Sn; 4 Pb 
60 Cu; 39.25 Zn; 0.75 Sn 


60 Cu; 1 max. Sn; bal. Zn 
Fe; 3.2-3.6 C; 2 max. Ni; 1-2 Si; 0.6-0.9 Mao 


Various standard stainless steels; see Nos. 275-360 
Fe; 19-21 Cr; 28-30 Ni; 3.5 Mo; 4-449 Cu; 0.07 


ax. C 


67 Ni; 30 Cu; 1.4 Fe; 0.1 Si; 0.15 C 
Fe; 35 Ni; 15 Cr 

Fe; 25 Cr; 10 Ni; 1 Mo 
All-cast-iron pumps 


Cast iron valves 


Fe; 19 Ni; 2.2-2.8 C; Cu; 1.5 Cr 

63 Ni; 32 Mo; 3 max. Fe; 0.15 max. C; 1 Si; 1 Ma 
60 Ni; 18 Mo; 18 Cr; 2 Fe; 0.07 max. C; 1 Si;1 Mao 
Fe; 19 Cr; 35 Ni 

80 Ni; 20 Cr 

35-61 Ni; 16-18! Cr; 23-4614 Fe 

90 Ni; 10 Cr 

Various standard stainless steels; see Nos. 275-360 
Fe; 13 Cr; 0.25 max. C; 0.75 Mn; 0.75 max. Ni; 
0.4 Mo 


B, CR, HR, D, P, 8, W, 


strip 
5, strip 
5, strip 
5, strip 


8, strip 

8, strip 

C, CR, R, 8, T, W 
B, CR, D, HR 


B, C, CR, HR, P, 8, R, T, 


W 
Welding rod 
CR, D, T 
B, P, 5, R, T, W 


W 
R, W 


8, T, W 
5, W 
5, R, W 


B, P, 5, R, W, D, R, T 


R, W 


B, 8, R, T, W, P 


C, CR, F, HR, P, R, 8, T, 


W 
P, 8, T, W 
B, D, R, F 
8, R, T, W 


D, R, W 


B, D, R, F 


B, 5, R, W, P, CR, D, T 
B, 8, R, T, W, P, CR, D 


B, 8, R, T, W, P, CR, D 


B, 8, R, P 


B, 8, R, T, W, P, D, HR, 


CR 


Cc 
Cc 
Cc 
Cc 
B,C, P, 8, R, W 
Cc 


aaa 


B, CR, HR, P, R, 5, W 


B, CR, HR, D, R, W 
CR, W 


Cc 


= 


> > 
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38 
Cc C,A 
42 Cc CA 
= 
Cc 
ag 
Cc 
4 
Cc 
Cc 
= Cc 
= C,A 
% 
Cc 
We 
| | 
| 
lll 


Manufacturer 


1Ch 


Essential N 
Pere 


Forms Available 


Circle L 21 
Circle L 22M 


Circle L 22XM 
Circle L 234M 
Circle L 24 
Circle L 30H 
Circle L 31 
Circle L 31K 
Circle L 32 
Circle L 32XMC 


Circle 
Circle L 41 
Colmoney 
Colonial 610 
Copel 
Copper 


Copper, Beryllium 
Copper, Cadmium 
Copper, Deoxidized 
Copper, O.F.H.C. 
Copper, P.D.C.P. 


Copper, Phosphorized 
Copper, Tellurium 
Corrosiron 

Croley Stainless 
Cupaley 

Cupron 
Cupro-Nickel, 20°, 


Cupre-Nickel, 30° 


Disston Stainless 
Depploy 30 
Deowmetal C 
Dowmetal FS-1 
Dowmetal H 
Dowmetal J.1 
Deowmetal M 
Deowmetal 0-1 
Deowmetal R 
Duraloy Stainless 
Duraley 

Duraley HCA 
Duraley HCN 
Durco Stainless 
Durce D-10 
Durichlor 
Durimet 20 
Durimet T 
Duriren 

Elverite A 
Elverites B and C 
Enduro Stainless 


Everdur 1000 
Everdur 1010 
Everdur 1015 
Fahrite Stainless 
Frontier 
Frontier 11 
Frentier 40 
Genesee Stamless 


Lebanon, Pa. 
Lebanon, Pa. 


Lebanon Steel Fdry., 
Lebanon Steel Fdry., 


Lebanon, Pa 


Lebanon, Pa 


Lebanon Steel Fdry., 
Lebanon Steel Fdry., 
Lebanon Steel Fdry., Lebanon, Pa 
Lebanon Steel Fadry., 
Lebanon Steel Fdry., 
Lebanon Steel Fdry.. 


Lebanon, Pa. 
Lebanon, Pa 
Lebanon, Pa. 
Lebanon Steel Fdry., Lebanon, Pa. 


Lebanon Steel Fdry., Lebanon, Pa. 


Lebanon Steel Fdry:, Lebanon, Pa. 
Lebanon Steel Fdry., Lebanon, Pa. 
Wall-Colmonoy Corp., Detroit, Mich 
Vanadium Alloys Steel Co., Latrobe, Pa. 
Hoskins Mfg. Co., Detroit, Mich 
Generally available! (Corrosion data by 
Chase) 


Generally available! 


Phelps Dodge Copper Prod. Corp. New 
York, N. Y 

Generally 
Amer. Brass) 

Amer. Metal Co., New York, N. Y. 


available! (Corrosion data by 


Phelps Dodge Copper Prod. Corp. New 
York, N. Y. 

Mueller Brass Co., Port Huron, Mict 

Chase Brass & Copper Co., Waterbury, Conn. 

Pacifie Fdry. Co. Ltd., San Francisco, Calif 

Babeock & Wilcox Tube Co., Beaver Falls, Pa 

Westinghouse Electric Corp., Pittsburgh, Pa 

Wilbur B. Driver Co., Newark, N. J 

Generally available! 
Amer. Brass) 


(Corrosion data by 


Generally available! (Corrosion data by 


Chase 


Henry Disston & Sons Inc., Philadelphia, Pa. 


Sowers Mfg Co., Buffalo, N. Y 

o., Midland, Mich. 

o., Midland, Mich. 
Midland, Mich. 

. Midland, Mich. 

. Midland, Mich. 

Dow Chemical Midland, Mich. 

Dow Chemical Co., Midiand, Mich. 

Duraloy Co., Scottdale, Pa. 
Duraloy Co., Scottdale, Pa. 
Duraloy Co., Secttdale, Pa. 
Duraley Co., Scottdale, Pa. 
Duriron Co., Dayton, Ohio 

Duriron Co., Dayton, Ohio 

Duriron Co., Dayton, Ohio 

Dayton, Ohio 


Dow Chemical 
Dow Chemical ( 
Dow Chemical Co 
Dow Chemical ¢ 
Dow Chemical ( 

( 


Duriron Co., 
Duriron Co., Dayton, Ohio 

Duriron Co., Dayton, Ohio 

Babcock & Wilcox Co., New York, N. Y. 
Babcock & Wilcox Co., New York, N. Y. 
Republic Steel Corp., Cleveland, Ohio 


Amer. Brass Co., Waterbury, Conn. 

Amer. Brass Co., Waterbury, Conn. 

Amer. Brass Co., Waterbury, Conn 

Ohio Steel Fdry. Co., Cincinnati, Ohio 
Frontier Bronze Corp., Niagara Falls, N. Y. 
Frontier Bronze Corp., Niagara Falls, N. Y. 
Frontier Bronze Corp., Niagara Falls, N. Y. 
Symington-Gould Corp., Rochester, N. Y. 
Baker & Co. Ine., Newark, N. J. 


Mueller Brass Co., Port Huron, Mich. 
Haynes Stellite Co., Kokomo, Ind. 
Haynes Stellite Co., Kokomo, Ind. 
Haynes Stellite (o., Kokomo, Ind. 


Haynes Stellite Co., Kokomo, Ind. 


Haynes Stellite Co., Kokomo, Ind. 


Fe; 19 Cr; 9 Ni; 0.07 max 


C; 0.75 Mn; 0.75 Ch 


Fe; 19 Cr; 9 Ni; 0.07 max. C; 0.75 Mn; 1.75 Mo; 


0.25 Se 
Fe; 20 Cr; 10 Ni; 0.07 ma 
Fe; 19 Cr; @ Ni; 0.2 max 


x. C; 0.75 Ma: 3 Mo 
C; 0.75 Ma; 3 Mo 


Fe, 10 Cr; 20 Ni; 0.2 max. C; 0.75 Mn 


Fe; 24 Cr; 12 Ni; 0.5 max 
Fe; 29 Cr; 9 Ni; 0.3 max 
Fe; 29 Cr; 9 Ni; 0.5 max 
Fe; 15 Cr: 35 Ni; 0.5 max 
5 Cr; 35 Ni; 0.07 ma 


Fe; 21 Cr; 29 Ni; 0.07 ma 
Fe: 15 Cr: 65 Ni: 0.5 max 
68-80 Ni; 7-190 Cr: 2-48 
Fe; 16-18 Cr: L Ni; 
55 Cu; 45 Ni 

+ Cy 


97 5 Cu; 2.15 Be; 0.35 Ni 
99 Cu; 1 Cd 

Cu; 0.01-0.05 P 
Cu 

9.9+ Cu 

99.9 Cu; trace P 

#95 Cu: 05 Te 

Fe; 14.5351 

Various standard st ialess 
99.4 Cu; 0.1 Ag: 0.5 Cr 
Cu: 45 Ni 


70 Cu; 20 Ni 


70 Cu; 30 Ni 


Various standard stainless 
Fe; 18.5 Ni; 2.35 Cr; 2.85 ¢ 


Mg: 9 Al; 2 Zn; 0.1 Mn 
Meg: 3 Al: 1 Zn: 0.3 Mn 
Mg; 6 Al: 3 Zn; 0.2 Ma 
Mg; 6.5 Al; 1 Zn; 0.2 Mr 
Mg; 1.5 Mn 

Mg: 8.5 Al; 0.5 Zn; 0.2 \ 
Mg: @ Al; 0.6 Zn; 0.2 Mr 
Various standard stainles 
Fe: 26-30 Cr: 3 Ni; 2.75 
Fe; 26-30 Cr; 1¢ 
Fe; 25 Cr; 12 Ni; 1C 


0.75 Ma 
C; 0.75 Ma 
C; 0.75 Ma 
C; 0.75 Ma 
x. C; 3.25 Mo; 2.25 Cu; 


x. (; 3.25 Mo; 0.75 Mn 
C: 05 Ma 


max. C; 5 (optional) 


steels: see Nos. 275-300 


sterls: see Nos. 275-300 
1 Mn 


In 
« steele: see Nos. 275-360 


( 


75-3) 


Various standard stainless steels; see Nos. 275 


57 Ni; 23 Cr: 8 Cu; 4 Me 
Fe; 0.85 C; 14.5 Si; 3 Me 


Fe: 20 Cr: 29 Ni: 0.07 max. ¢ 
Fe; 19 Cr; 22 Ni; 0.07 max. ¢ 


Fe; 0.80 C; 14.5 Si; 0.35 


2W;1 Mn 

», 0.35 Mn 

2 Mo; 4 Cu; 1 ™ 
2 Mo; 1 Cu; 
Mn 


Fe; 3-3.5 C; 0.35 Mn; 0.25-1 8i 


Fe: 3-3.5 1-18 Cr 


Ni; 0.25-1 Si 


Various standard stainless steels; see Nos 275-300 


94.9 Cu; 1.1 Ma 
95.8 Cu; 3.1 Si; 1.1 Ma 
98.25 Cu; 1.5 Si; 0.25 Mr 


Various standard stainless steels; see Nos. 275-300 


89 Cu; 10 Al; 1 Fe 
88 Cu; 5 Ni; 5 Sn; 2 Zn 


Cu; 5 Zn; 05 Mg; 0.5 Cr; 0.2 Ti 
Various standard stainless steels; see Nos. 275-360 


09.99 Au 


88 Cu; 10 Sn; 2 Zn 
Fe; 10-14 Cr: 08-12C 
Ni; 17-21 Mo; 17-21 Fe 


3-5 Mn 


Ni; 24-32 Mo; 3-7 Fe; 0.02-0.12 C 


B, D, HR, P, W 
B, CR, HR, D, PR, W 
B, T, W 


B, C, CR, D, HR, P, R, 
8, W 

B, CR, D, HR, R, W 

B, C, CR, D, HR, P, R, 
8,1 

B, ©, CR. D, HR, P, R, 
W 

B, C, D, CR, HR, R, T, W 


B,C, R 
B, CR, D, HR 
B, P, 8, R, T, W 


B, C, CR, D, HR, P, R, 
8, T, W 

B, HR, P 

C (perm. mold) 

B, E, P. 8, R, T 

C (sand) 

B, E, P, 8, R. T, F 

B, E, P, 8, R, T, F 

B, 

C (dive 


C, T (centrifugal) 
C, T (centrifugal) 
C, T (centrifugal) 


C, T (centrifugal) 


HR, B 
{ 

B, 


HR, D, CR, 8, C, P, R, 
T, W, strip 

Casting ingots 

B, P, 8, R, T, W 


( 

B, C, CR, HR, D, P, 8, R. 

c 

C, R (rolled, extruded) 

B, C, CR, HR, D, P, 8, R, 

B, C, CR, HR, D, 
TW 


Ni; 14-19 Mo; 4-8 Fe; 0.04-0.15 C; 12-16 Cr; B,C, CR, HR, D, P, 8, R, 


3-55 W 
Ni, 8-11 Si; 2-5 Cu; In 


uax. Al 


r, W 


Cc 

Cc 

c 

c 

H 

c 

H 

H 

Cc 

c 

H 

8. A 
C,H 

Cc 

c 

{ 

c 

CLA 
Cc, H, 

A 

A 
C,H 

c 

e & 

c 

c 
H,A 
C,H 
C,H 
& 
Cc, H, 
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lent for 
97 
” Cc 1 
100 Cc 
Cc 
102 Cc 
103 
104 Cc 
106 c 
108 B,C,R 
109 
17 
112 17 
7 
113 18 
115 18: 
18: 
116 
18: 
117 T 
118 B, R. T, W 185 
119 Cc 186 
120 | 187 
121 
123 189 
190 
1 191 
192 
125 193 
126 194 
127 195 
128 196 
129 197 
130 198 
131 199 
132 200 
1M 
136 203 
137 204 
138 
140 206 
Mi 207 
142 208 
e 143 209 
144 210 
145 
147 211 
212 
148 213 
150 B, P, 8, R, T, W 215 
151 216 
152 c 
15§ | 219 | 
156 Gold | 
220 
157 Gun Metal 221 
159 Hastelley A 223 
160 Hastelley B | 224 
161 Hastelley C 225 
|| 
162 Hastelley D 
112 


Material 


Manufacturer 


Forms Available 


Haynes Stellite | 

Haynes Stellite 3 
Haynes Stelle 6 
Haynes Stellite 12 
Haynes Stellite 21 


Haynes Stellite 23 
Haynes Stellite 27 


Haynes Stellite 30 
Haynes Stellite 31 


Haynes Stellite 93 
Haynes Stellite 98M2 
Haynes Stellte Multumet 


Haynes Stellite Stainless 
Haynes Stellite Star J 
Haystellte, Hard Grade 
Haystellite, Tough Grade 
Herculey A and B 


Hytens! 


G 


R 
Inconel 


Incene!-Clad Steel 
Indium Metal 
Ingersoll Staimless 


Iso Cast Stainless 
K42B 

Kanthal Alloys 

Lead 

Lead, Antimonial 
Lead, Antimonial 
Lead, Antimeonial 
Lead, Chemical 
Lead, Chemical 
Lead, Chemical 
Lead, Chemical Tellurium 
Lead, Tellurium 
Lead, Tellurium 
Lukens CrCuNi Steel 


Lukens CrNiMe Steel 
Lukens CrMn Steel 
Lukens CrMo Steel 


Lukens MaMeo Steel 
Lukens MaV Steel 
Lukens ' Steel 
Lukens 8', Ni Steel 
Lukens NiCr Steel 
Mayari R 


Michiana Stainless 
Midvaloy Stainless 
Milwaukee Stainless 
Misco Stainless 
Miscrome Stainless 
Monel 


Monel-Clad 
Mueller 85 5 5 5 
Muntz Metal 


National Al Alleys 
Niag 

Nichrome 
Nichrome V 


Nickel 


Nickel-Clad 
Nickel Silver, 18% A 


Haynes Stellite Co., Kokomo, Ind? 
Haynes Stellite Co., Kokomo, Lud. 
Haynes Stellite Co., Kokomo, Ind. 
Haynes Stellite Co., Kokomo, Ind. 
Haynes Stellite Co., Kokomo, Ind. 


‘o., Kokomo, Ind. 


Haynes Stellite 
‘o., Kokomo, Ind. 


Haynes Stellite 


Kokomo, Ind. 
Kokomo, Ind. 


Haynes Stellite 


Haynes Stellite 


Kokomo, Ind. 
Kokomo, Ind. 
‘o., Kokomo, Ind. 


Haynes Stellite 
Haynes Stellite 


Haynes Stellite 


Haynes Stellite Co.. Kokomo, Ind 
Haynes Stellite Co., Kokomo, Ind. 
Kokomo, Ind 
Haynes Stellite Co., Kokomo, Ind. 
Revere Copper and Brass, New York, N. Y. 


Haynes Stellite Co. 


Amer. Manganese Bronze Co., Philadelphia, 
Pa 

Burgess-Parr Co., Freeport, Il! 

Burgess-Parr Co., Freeport, Ill. 


International Nickel Co., New York, N. Y. 


Lukens Steel Co., Coatesville, Pa. 

Amer. Smelting and Ref. Co., New York, N. Y. 

Ingersoll Steel Div., Borg-Warner Corp., 
Chicago, TIL. 

Empire Steel Castings, Inc., Reading, Pa. 

Westinghouse Electric Corp., Pittsburgh, Pa. 

C. O. Jelliff Mfg. Corp., 


Ciweimnati, Ohio 


Southport, Conn. 
Eagle-Picher Co., 
Amer. Smelting & Ref. Co., New York, N. Y 
National Lead Co., New York, N. Y. 
Northwest Lead Co., Seattle, Wash. 

Amer. Smelting & Ref. Co., New York, N. Y. 
National Lead Co., New York, N. Y. 

Nort iwest Lead Co., Seattle, Wash. 
Northwest Lead Co., Seattle, Wash. 

Amer. Smeltuung & Ref. Co., New York, N.Y 
National Lead Co., New York, N. Y. 

Lukens Steel Co., Coatesville, Pa. 

Lukens Steel Co., Coatesville, Pa. 
Lukens Steel Co., 


Lukens Steel Co., 


Coatesville, Pa. 


Coatesville, Pa. 


Lukens Steel Co., Coatesville, Pa. 
Lukens Steel C 
Lukens Steel Co., 
Lukens Steel Co., Coatesville, Pa. 
Lukens Steel Co., Coatesville, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 


, Coatesville, Pa. 


Coatesville, Pa. 


Michiana Products Corp., MichiganCity, Ind. 
Midvale Co., Philadelphia, Pa. 

Milwaukee Steel Fdry., Milwaukee, Wis. 
Michigan Steel Casting Co., Detroit, Mich. 
Michigan Steel Casting Co., Detroit, Mich. 
International Nickel Co., New York, N. Y. 


Lukens Steel Co., Coatesville, Pa. 

Mueller Brass Co., Port Huron, Mich. 

Generally available! (Corrosion data by 
Amer. Brass) 

National Smelting Co., Cleveland, Ohio 

Mueller Brass Co., Port Huron, Mich. 

Driver Harris Co., Harrison, N. J. 


Driver Harris Co., Newark, N. J. 
International Nickel Co., New York, N. Y. 
Lukens Steel Co., Coatesville, Pa. 


Generally available! (Corrosion data by 
Amer. Brass) 


Co; 28-34 Cr; 11-15 W 


Co; 26-31 Cr; 3-6 W 

Co; 26-32 Cr; 6-10 W 

Co; 25-30 Cr; 4.5-6.5 Mo; 1.5-3.5 Ni; 2 max: Fe; 
0.20.35 C 

Co; 0.35-0.5 C; 23-29 Cr; 1.5 max. Ni; 4-7 W; 
2 max. Fe 

Ni; 0.35-0.5 C; 23-29 Cr; 5-7 Mo; 2 max. Fe; 30 
min. Co 

Co; 3.5-5 C; 23-29 Cr; 13-17 Ni; 5-7 Mo; 2 max. Fe 

Co; 0.45-0.6 C; 23-28 Cr; 912 Ni; 6-9 W; 15 
max. Fe 

Fe; 15-19 Cr; 4-7 Co; 0.5-3 V; 13-17 Mo 

Co; 27-31 Cr; 16-19 W 

20 Cr; 20 Co; 20 Ni; 3 Mo; 2 W; 1 Cb; 0.14 N; 
0.1-0.35 C 

Various standard stainless steels; see Nos. 275-360 

Co; 29-34 Cr; 15-19 W 

00-96 W; 0.5-2 Co; 3.545C 

79-85 W: 8-11 Co; 3.54.5 C 

96-98 Cu; 1.75-3 Si; 0.25-0.5 Sn 


63 Cu; 23 Zn; 4 Al; 3 Fe; 3 Mn 


56 Ni; 22 Cr; 6 Mo; 6 Fe; 6 Cu; Mn; Si; C 

55-0 Ni; 18-24 Cr; 5-8 Mo; 5-8 Fe; 2-4 Cu; 0.5- 
1.75 Mn; Si; C 

79.5 Ni; 13 Cr; 6.5 Fe; 0.08 C; 0.2 Cu; 0.25 Ma 


Steel sheet clad on one or both sides. 
In 
Various standard stainless steels; see Nos. 275-360 


Various standard stainless steels; see Nos. 275-360 

42 Ni; 22 Co; 18 Cr; 14 Fe; 2.2 Ti 

Fe; 20-25 Cr; Co; Al 

Pb 

04 Pb: 6 Sb 

Pb; 4-12 Sb 

93.45 Pb; 6.5 Sb; 0.04-0.08 Cu 

99.93 Pb; 0.06 Cu 

99.93 Pb; 0.06 Cu 

99.95 Pb; 0.04-0.08 Cu 

99.9 Pb; 0.02-0.06 Te; 0.04-0.08 Cu 

99.88 Pb; 0.045 Te; 0.06 Cu 

99.88 Pb; 0.045 Te; 0.06 Cu 

Fe; 0.1 max. C;0.4-0.6 Mn; 0.4-0.6 Cr; 0.4-0.6 Cu; 
04-08 Ni 

Fe; 0.25 max. C; 0.7-0.9 Mn; 0.8-1 Ni; 0.3-0.5 Mo 

Fe; 0.45 max. C; 0.8-1 Mn; 0.3-0.5 Cr 

Fe; 0.45 max. C; 0.3-0.6 Mn; 0.4-0.6 Cr; 0.3-0.6 
Mo 

Fe; 0.2 max. C; 1.2-1.5 Mn; 0.4-0.6 Mo 

Fe; 0.2 max. C; 1-1.4 Mn; 0.12 max. V 

Fe; 0.2 max. C; 0.6-0.9 Mn; 0.4-0.6 Mo 

Fe; 0.12 max. C; 0.5-0.8 Mn; 8-9 Ni 

Fe; 0.2 max. C; 0.4-0.6 Mn; 1-1.2 Ni; 0.4-0.6 Cr 

Fe; 0.12 max. C; 0.2-1 Cr; 0.25-0.75 Ni; 0.5-0.7 
Cu; Ma 

Various standard stainless steels; see Nos. 275-360 

Various standard stainless steels; see Nes. 275-360 

Various standard stainiess steels; see Nos. 275-360 

Various standard stainless steels; see Nos. 275-360 

Various standard stainless steels; see Nos. 275-360 

67 Ni; 30 Cu; 1.4 Fe; 0.1 Si; 0.15 C 


Steel sheet clad on one or both sides. 
85 Cu; 5 Zn; 5 Sn; 5 Pb 
60 Cu; 40 Za 


Al; 04 Cu; 04 Mg; 0-7.5 Si; 0-0.6 Mn; 0-1.5 Ni 
46 Cu; 10 Ni; 2.5 Pb; bal. Zn 

60 Ni; 15 Cr; Fe 

80 Ni; 20 Cr 


99.4 Ni; 0.2 Mn; 0.1 Cu; 0.15 Fe; 0.05 Si 


Steel sheet clad on one or both sides. 
65 Cu; 18 Ni; 17 Za 


R (cast) 

C, 8, R (cast) 
C, R (cast) 
c,8 


c,8 


c,8 


B, C, CR, HR, D, P, 8, R, 
T,W 

R, crushed grains 

Cast inserts, crushed grains 

B, CR, D, HR, P, R, 8, T, 
Ww 

B, C, HR, R 


B, C, CR, P, R, 8, T, W 


B, C, CR, HR, D, P, 8, R, 

HR, P, heads 

B, C, CR, R, 8, T, W 
P,S 


B, CR, R, W, F 
W, ribben 


HR, P, heads 


HR, P, heads 
HR, P, heads 
HR, heads 


HR, P, heads 

HR, P, heads 

P, heads 

HR, P, heads 

HR, P, heads 

B, CR, HR, P, R, 8, T, W 


Cc 


Cc 

B, C, CR, D, HR, P, R, 
5, T, W 


B, D, R, F 
B, CR, HR, P, R, 8, T, W 
B, CR, D, HR, P, R, 8, T, 
Ww 

B, C, CR, HR, D, P, R, 8, 

T.W 
HR, P, heads 
B, C, CR, D, P, R, 8, T, W 


mms 


Cc 
Cc 
Cc 
Cc 
H 
H 
Cc, 
Cc 
Cc 
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164 C, H, A 
165 C, H, A 
166 C, H, A 
168 
= C,H 
169 Ms 
C,H 
170 
171 — | C,H 
173 
175 C, H, A 
C,H 
| 176 
178 C, H, A 
179 A 
180 A 
CA 
184 
C,H 
185 
C,H 
188 
189 C, H, A 
191 H 
B.C, CRSRTW C 
B, C, CR, 8, R, T, W, pipe C 
195 W c 
196 CR, R, 8, T, W 
197 B, C, CR, 8, R, T, W, pipe C oe ties 
198 C,5, T, W c 
B, C, CR, R, 8, T, W 
B, C, CR, R. 8, T, W, pipe C 
202 
204 
207 
209 
210 A 
211 
213 
214 Cc, HLA 
215 C, Hy A 
216 GA 
c 
218 HR, P, heads Cc naar 
219 c 
B, P, 8, R, a7 
220 
222 
H 
225 
113 


Material 


Manufacturer 


Essential Nominal Chemical Composition, 
Percent 


Forms Available 


88 283 


Nickel Silver, 18°) B 
Nicley 

Ni-Hard 

Nilstain 

Ni-Resist 

Nirex 

NS-5 Alley 

Olympic Bronze, Type A 
Olympic Bronze, Type B 
Palladium 


Pennalloy 
Permite Al Alloys 


Pioneer 
Platnum 


Pyrocast 
Pyrocast Stainless 
Resistac 


Reynolds 2S 
Reynolds 3S 
Reynolds 14S 


Reynolds 17S 
Reynolds 18S 


Reynolds 24S 
Reynolds 24S Pureclad 


Reynolds 25S 
Reynolds 32S 


Reynolds ASIS 
Reynolds 52S 
Reynolds 53S 
Reynolds 61S 
Reynolds R301 


Rezistal Stainless 
Roofley 
St. Joe Lead 


Silfram 
Silver 


Silver 

Staimless-Clad 304 
Stainless-Clad 316 
Staimless-Clad 347 
Stainless-Clad 410 
Stainless-Clad 430 
Stainless Type 301 
Stainless Type 362 


Stainless Type 
Stainless Type 303 


Stainless Type 304 
Stainless Type 308 


Staimless Type 309 
Stainless Type 310 


Stamless Type 316 


Stainless Type 317° 
Stainless Type 321 


Stainless Type 347 


Generally available ! 
Babeock &Wilcox Tube Co., Beaver Falls, Pa 
International Nickel Co., New York, N. Y 
Wilbur B. Driver Co., Newark, N. J 
International Nickel Co., New York, N. Y. 
Driver-Harris Co., Harrison, N. J 
Lunkenheimer Co., Cincin 
Chase Brass & Copper Co., 
Chase Brass & Copper Co., 


Baker & Co., Newark, N. J. 


ali, 
Waterbury, Conn. 


Waterbury, Conn 


Pennsylvania Elec. Steel Casting Co., Ham- 
burg, Pa. 

Aluminum Industries, Cincinnati, Ohio 

Pioneer Alloy Products Co., Cleveland, Ohio 


Baker & Co., Newark, N. J. 

J. Bishop & Co., Malvern, Pa. 

Baker & Co., Newark, N. J. 

J. Bishop & Co., Malvern, Pa. 

Baker & Co., Newark, N. J. 

Chicago Steel Fdry. Co., Chicago, Ill. 

Pacific Fdry. Co. Ltd., San Franciseo, Calif. 

Pacific Fdry. Co. Ltd., San Francisco, Calif. 

Amer. Manganese Bronze Co., Philadelphia, 
Pa. 

Reynolds Metais Co., Louisville, Ky 


Reynolds Metals Co., 
Reynolds Metals Co., Louisville, Ky. 


I Ky. 


Reynolds Metals Co., Louisville, Ky. 


Reynolds Metals Cc., Louisville, Ky. 


Reynolds Metals Co., Louisville, Ky. 
Reynolds Metals Co., Louisville, Ky. 
Reynolds Metals Co., Louisville, Ky. 
Reynolds Metals Co., Louisville, Ky. 


Reynolds Metals Co., Louisville, Ky. 
Reynolds Metals Co., Louisville, Ky. 
Reynolds Metals ( 0., Louisvi le, Ky. 
Reynolds Metals Co., 
Reynolds Metals Co., Louisville, Ky. 


Louisville, Ky. 


Crucible Steel Co. of Amer., New York, N. Y. 
Amer. Smelting & Ref. Co., New York, N. Y 
St. Joseph Lead Ce., New York, N. Y 


Stoody Co., Whittier, Calif 


Baker & Co. Inc., Newark, N. J. 


Handy & Harman, New York, N. Y. 
Lukens Steel Co., 


Lukens Steel Co, Coatesville, Pa 


Coatesville, Pa. 
Lukens Steel Co., Coatesville, Pa. 
Lukens Steel Co., 


Lukens Steel Co., Coatesville, Pa. 


Coatesville, Pa 


NOTE: Listed below are the producers of 
standard stainless steels (Nos. 275-305) for 
which type analyses have been established by 
the Amer. Iron and Steel Inst The desig- 
nations are intended to apply only to wrought 
products, but are so commonly applied to 
castings as well that they have been adopted 
by many foundries to identify comparable 
casting alloys. Types marked * are no 
longer in force but occasional reference is 
still made to them. Numbers in ( ) are the 
number of standard A.I.S.1. alloys for which 
the manufacturer has provided corrosion 
data; they are solely to acknowledge coopera- 
tion in the preparation of these tables and 
have no reference to the number of steels 
produced by any company 
Allegheny Ludlum Steel 
Pa. (25) . 
Alloy Metal Wire Co., Prospect Park, Pa 
Amer. Chain & Cable Co., Bridgeport, Conn. 
Amer. Rolling Mill Co., Middletown, Ohio (4) 
Babcock & Wilcox Tube Co., Beaver Falls, 
Pa. (7) 
Bethlehem Steel Co., Bethlehem, Pa 


Corp., Pittsburgh, 


18 Ni; 27 Za 

Fe; 3'4, 5, or 9 Ni 

Fe; 3.4C; 1.5 Cr; 4.5 Ni: 0.6 8) 
Fe; 18-20 Cr; 8-10 Ni; 0.21 
Fe; 2.8 C; 14 or 20 Ni; 6 
SO Ni; 14 Cr; 6 Fe 

Ni; 46 Cu; 2.45); 16 Ma 
9§ Cu; 3 Si; 1 Zo 

1.5 Si; 1 Zo 

99.991 Pd 


ax. (; 2 max. Ma 


1 (optional); 2 Cr; 2 Si 


O75 ( 


Al; 0-5 Cu; 1.5-7.5 Si; 0-1 Fe; 0-04 Mg 


5 Ni; Cr; Mo; Fe 
99.99 Pt 

09.95 Pt 

Pt; 5-30 Ir 


Pt; 10-30 Ir 


Pt; 5-40 Rh 


Fe; 25-27 (r; 12-14 Ni; 0.1-0.35 C; Mo, Ch, & 
optional 

Fe; 22-30 Cr 

Various standard stainless st« see Nos. 275-360 

88 Cu; 10 Al; 2 Fe 

90 Al; | max. Fe + Si; 0.2 max. ( 

Al; 1-1.5 Mn; 0.7 max. Fe; 0.6 max. Si; 0.2 ¢ 

Al; 3.9-5 Cu; 0.5-1.2 Si; 1 max. Fe; 0.4-1.2 Mn; 
02-08 Me 

Al; 3.5-4.5 Cu; 0.8 max. Si; 1 max. Fe: 0.4-1 Mao 
0.2-0.8 Mg 

Al: 3.54.5 ( 1.7-2.3 Ni; 0.9 max. Si; 1 max. Fe 
0.45-0.9 Mg 

Al; 3.5-4.9 ( 1.2-1.8 Mg; 0.5 max. Si 

Al 245 core covered with Al of high purity 

Al; 3.9-5 Cu; 0.5-1.2 Si: 1 man. Fe 

Al; 11-13.5 Si: 0.5-1.3 Cu; 1.0 max. Fe: 08-13 
Mg; 0.5-1.3 Ni 

Al; 0.6-1.2 Si; 1 max. Fe; 0.35 Cu; 045-058 Mg 
Al; 2.2-2.8 Mg: 0.45 max. Fe + Si; 0.1 max. Cu 
Al; 0.35 max. Fe; 1.1-1.4 Mg; 0.15-0.35 Cr 

Al; 0.4-0.8 Si; 0.7 max. Fe; 0.8-1.2 Me 

High strength Al alloy core clad with corre 


resistant Al alloy of intermediate strengt 


Various standard stainless steels; see Nos. 275-00 


Pb; 0.25 Sn; 0.02 Mg; 0.02 Bi 


99.90 + Pb; 0.04-0.08 0.002-0.02 Ag: 0.002 
max. Fe; 0.001 max. Zn; 0.002 max. As, Sb, Sn 

Fe; 30 Cr; 10 Ni 

00.94 Ag 

09.9+ Ag 

Sheet steel clad on one or both sides. 

Sheet steel clad on one or bot ndes 

Sheet steel clad on one or both sides. 

Sheet steel clad on one or both sides 

Sheet steel clad on one or both sides 


0.08-40.15 C 


Fe; 16-18 Cr; 6-8 Ni 

Fe; 17-19 Cr; 8-10 Ni; 0.08-40.15 ¢ 

Fe: 17-19 Cr; 8-10 Ni; 0.08-0.15 C;: 2-3 Si 

Fe: 17-19 Cr: 8-10 Ni; O15 max. ( 
8, Se; 0.6 max. Zr, Mo; 2 max. Ma 

Fe; 18-20 Cr; 8-11 Ni; 0.08 max. (; 2 max. Mn 


; 0.07 min. P, 


Fe; 19-21 Cr; 10-12 Ni; 0.08 max. C 


Fe; 22-24 Cr; 12-15 Ni; 0.2 max. C 
Fe; 24-26 Cr; 19-22 Ni; 0.25 max. C 


Fe; 16-18 Cr; 10-14 Ni; 0.1 max. C; 1.75-2.75 Mo 


Fe; 17.5-20 Cr; 10-14 Ni; 0.1 max. C; 3-4 Mo 
Fe; 17-19 Cr; 8-11 Ni; Ti, 5xC min 


19 Cr; 9-12 Ni; Ch, 10nC 1 


Fe; 17 


B, C, CR, D, PL 


(sea 

D, HR, R, W 

B, CR, HR, P, R, 8, W 

( valy eat i 

TW 

PLS, R 

B, ©, CR, HR, D, P, 5, R, 
T. W 

B, C, CR, HR, D, P, S, 
r, W 

B, C, CR, HR, D, P, 8, R, 
rw 

B, CR, HR, C, D, P, 8, R, 

B, CR, HR, C, D, PLS, R, 
rw 


{ 

B,C, HR, R 
B, R, W 
B, it, W 
B, R, W 
B, W 
B, R, W 
B, W 

B, R, W 
B, RL W 
BR, W 
B, W 
B, R 

B, | 


B, CR, HR, D, P. W 

CR i 

Pig 

Cw g rod 

B, HR, D, P,S, R, 
r, W 

CR, D, P, T, W 

HR, P, heads 

HR. P. head 

HR, P, heads 


HR, P, heads 

HR, P, heads 

B, CR, D, HR, P, 8, W 
B, CR, D, HR, P, 5, W, 
rR 

B, CR, D, HR, P, 8, W 


B, CR, D, HR, P, 5, W 

B, CR, D, HR, P, R, 5, T, 

B, CR, D, HR, P, R, 8, T, 
W 


B, CR, D, HR, P, R, 8, W 

B, CR, D, HR, P, R, 3, T, 

B, CR, D, HR, P, R, 8, T, 

B, CR, HR, P, R, 8, T, W 
B, CR, D, HR, P, R, 8, T, 
W 
B, CR 
W 


D, HR, P, T, 


Primarily 
tor 

\ 
C,H 
i 

& 
\ 
Cc 
C,H 
C,H 
C,H 
C,H 
H 
H 
C,H 

{ 

{ 

{ 
cm & 

\ 

‘ 

Cc 
Cc 
Cu 
Cc 
H, C 
C,H 
C, 
C,H 
C,H 
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Mi S 
43 


49 «St 
350 St 
351 St 
352 Sti 


CHEMI 


» 
240 
241 Platinum 
242 Platinum, Iridic 
“ 243 Platinum, Iridium 
f 3 
244 Platinum, Rhedic CR, HR, D, PLS 
rw x 
245 Pyrasteel 
x 
246 
29 30 
30 
250 30 
312 
283 31: 
315 
316 
317 
319 
321 
322 
323 
324 
3275 
326 
‘ 327 
329 
330 
331 
332 
? 333 
334 
335 
336 
337 
‘ 
| 
| 
| 
Si 
3 347 St 
348 St 
284 
3 
236 
353 Sts 
114 
: . 


Essential Nominal Chen ical Composition, Forms Available 


Material Manufacturer 
Percent 


Stainless Type 403 A. M. Byers Co., Pittsburgh, Pa Fe; 11.5-13 Cr; 0.15 max. C; (turbine quality) B, CR, D, HR, P, R, 8, T, 
Carnegie-Illinois Steel Ce., Pittsburgh, Pa. (4) Ww 
‘ Carpenter Steel Co., Reading, Pa 
Stainless Type 405 Cooper Alloy Fdry. Co., Elizabeth, N. J. (3) Fe; 11.5-13.5 Cr; 0.08 max. C; 0.1-0.3 Al B, CR, D, HR, P, 5, W 
Stainless Type 406 Fe; 12-14 Cr; 0.15 max. C; 3.5-4.5 Al B, CR, D, HR, PS, W 
Stee verics 
Stainless Type 410 NVQ Ames Now York, po; 11.5-18.5 Cr; 0.15 max. C B, CR, D, HR, P, R, 8, T, 
Wilbur B. Driver Co., Newark, N. J Ww 
Stainless Type 414 aste Sti Rteel ( Md. Fe: 11,.5-13.5 Cr: 1.25-2.5 Ni; 0.15 max. C B, D, HR, P, R, 8, W 
rirth Sterling Stee chees t, Ps 
Stainless Type 416 Clobe Stee! t ibes Co., Milwa tke, W is ; Fe; 12-14 Cr; 0.15 max. C; 0.07 min. P, 8, Se; 0.6 B, CR, D, HR, P, R, 8, T, 
Henry Disston & Sons, Philadelphia, Pa max. Zr, Mo Ww 
Stainless Type 418* r— ~~ Div., Borg-Warner Corp., New Fe; 12-14 Cr; 0.15 max. C; 2.5-3.5 W 
Stainless Type 420 lame Seed { ‘o., Washington, Pa Fe; 12-14 Cr; 0.15 min. C B, CR, D, HR, P, R, 8, W 
Stainless Type 430 Joslyn Mfg. & Supply Co., Chicago, Ill. Fe; 14-18 Cr; 0.12 max. C B, CR, HR, P, R, 8, T, W 
Stainless Type 430F Latrobe Electric Steel Co., Latrobe, Pa. Fe; 14-18 Cr; 0.12 max. C; 0.07 min. P, 8, Se; 0.6 B, CR, D, HR, R, W 
MecLouth Steel ( orp., Detroit, Mict 
Michiana Products Corp., Michigan City, Ind. 
Stainless Type 431 Midvale Co., Philadelphia, Pa e; 15-17 Cr; 1.25-2.5 Ni; 0.2 max. C B, CR, D, HR, “$ 8, 
Stainless Type 440A Pittsburgh Steel Co., Pittsburgh, Pa. ¢; 16-18 Cr; 0.6-0.75 C; 0.75 max. Mo B, CR, HR, D, P, 
Timken Roller Bearing Co., Canton, Ohio 


F 
F 
Stainless Type 440% Republic Steel Corp., Cleveland, Ohio Fe; 16-18 Cr; 0.75-0.95 C; 0.75 max. Mo B, CR, HR, D, P, 
F 
F 
I 


max. Zr, Mo 


Stainless Type 440C Rotary Electric Steel Corp., Detroit, Mich. e: 16-18 Cr; 0.95-1.2 C; 0.75 max. Mo B, CR, HR, D, Pa 
Steinles Type 442 Stanley Works, New Britain. Conn r; 0.25 max. ( B, CR, D, HR, P, R, $ 
Stainless Type 443 Summerill Tubing Co., Bridgeport, Pa. t x ‘r; 0.2 max. C; 0.9-1.25 Cu B, CR, D, HR, P, R, 8, T, 
Superior Steel Corp., Carnegie, Pa Ww 
Universal Cyclops Steel Corp., Bridgeville, Pa. p.. 
Stainless Type 446 Vanadium Alloys Steel Co., Latrobe, Pa. (5) ~ 0.35 max. C; 0.25 mas. N B, D, UR, FB. T, 
Wallingford Steel Co., Wallingford, Conn. Ww 
Stainless Type 501 Pe; 4-6 Cr; 0.1 min. C B, CR, D, HR, P, R, S, T. 
Stainless Type 502 4—6 Cr; 0.1 max. C B, CR, D, HR, P, R, §, T, 
Ww 


Stainless Type CA-15 NOTE: Listed below are the producers of Fe; 11-14 Cr: 1 max. Ni; 0.15 max. C 
Stainless Type CA-40 pec cast stainless steel : Nos 7 rw Fe; 11-14 Cr; 1 max. Ni; 0.2-0.4C 
Stainless Type CB-30 by the Alley Casting Institute. Denignations 
Stainless Type CC-35* marked * are no longer in force but occasional Fe; 26-30 Cr; 4 max. Ni; 0.35 max. C 
Stainless Type CC-50 reference is still made to them. Numbers in Pe: 26-30 Cr: 4 max. Ni: 0.5 max. C 

+ Ni; 0.1 max. C; 2 max. Mo 


; 18-22 Cr; 2 max. Ni; 0.3 max. C 


( ) are the number of standard ACI. alloys 
Stainless Type CD-10M for which the company by us provided ‘ ervesion Fe; 27-30 ¢ 
Stainless Type CE-30 data; they are solely to acknowledge coopera- Fe; 26-30 Cr: 8-11 Ni: 0.3 max. C 
Stainless Type CF-7 tion in the preparation of these tables and p, 18-200 10 Ni: 0.07 max. C 
have no reference to the number of steels —_ 
Stainless Type CF-10 produced by any company Fe; 18-20 Cr; 8-10 Ni; 0.1 max. C 
Staimless Type CF-16 = om Ludlum Steel Corp., Pittsburgh, Fe: 18-20 Cr: 8-10 Ni: 0.16 max. C 
Stainless Type CF 20 Amer. Cast Iron Pipe Co., Birmingham, Ala 18-20 10 Ni; — 
Stainless Type CF-7Se American Manganese Steel Div., American Fe; 18-20 Cr; 8-10 Ni; 0.07 max. C; 0.2-0.35 Se 
Stainless Type CF-7C Brake Shoe & Fdry. Co., Chicago Heights, Fe; 18-20 Cr: 8-10 Ni: 0.07 max. C: &xC-1 Cb 
Stainless Type CF-7M pais Steel Castings Co., Newark, N. J, Fes !8-20 Cr; 8-10 Ni; 0.07 max. C; 1.5-3.5 Mo 
Stainless Type CF-10M Atlas Fdry. Co., Irvington, N. J » "Be; 18-20 Cr; 8-10 Ni; 0.1 max. C; 1.5-3.5 Mo 
Stainless Type CF-16M Babcock & Wil Ohio Fe; 18-20 Cr; 8-10 Ni; 0.16 max. C; 1.5-3.5 Mo 
Stainless Type CF-7MC 18-20 Cr; 8-10 Ni; 0.07 max. C; 1.5-3.5 Mo; 
wago Steel Fdry., Chicago, Ill 
Cooper Alloy Fdry. Co., Elaabeth, N. J. 
Stainless Type CG-7 20-22 Cr; 12 Ni; 0.07 max. C 
Staimless Type CG- Duraloy Co., Scottdale, Pa. (9) Ps 4 12 Ni; 0.1 max. ( 
Stainless Type CG- Duriron Co., Inc., Dayton, Ohio 12 Ni; 0.16 max. C 
Stainless Type CG- Flee tric Steel Fars Co., 20-22 Cr; 10-12 Ni; 0.16 max. C; 0.2-0.35 Se 
lew y ake Sh 
Stainless Type CG- "Eine Oe” Amer: Brake Shoo Co. pe: 90-93 Cr; 10-12 Ni; 0.07 max. C; 8xC-1 Cb 
Stainless Type CG-7! Empire Steel Castings, Inc., Reading, Pa. ‘yr; 10-12 Ni; 0.07 max. C; 1.5-3.5 Mo 
Stainless Type CG- ws lif 20-22 Cr; 10-12 Ni; 0.1 max. C; 1.5-3.5 Mo 
Stamless Type CG-16! Grede Miwa is ; 10-12 Ni; 0.16 max. C; 1.5-3.5 Mo 
Stainless Type CG- Haynes Stellite Co., Kokomo, Ind. re; 20-22 Cr; 12 Ni; 0.07 max. C; 1.5-3.5 Mo; 
Stainless Type CH- Lebanon Steel Fdry., Lebanon. Pa. »; 22-2 ; 12-15 Ni; 0.1 max. ( 
Stainless Type CH- Michiana Produc ‘ts Corp., Michigan City, Ind. Fe: 22-26 Cr: 12-15 Ni; 0.2 max. C 
Stainless Type CH-10C Michigan Steel Casting Co., Detroit, Mich. Ye: 22-26 Cr: 12-15 Ni: 0.1 max. C: &xC-1 Cb 


Midvale Co., Philadelphia, 
Stainless Type CH-10M th ang Milwaukee, Wis. 26 Cr; 12-15 Ni; 0.1 max. C; 1.5-3.5 Mo 
P ‘r; 12-15 Ni; 0.2 max. C 15-35 Me 


Stainless Type CH-20M* National Alloy Div., Blaw-Knox Co., Blaw- 
knox, Pa 22-296 Cr: 12-15 Ni: 0 C; 1.5-3.5 Mo; 

Stainless Type CH-10MC Ohio Steel Fury. Co., Cincinnati, Ohio ‘ ; 12-15 Ni; 0.1 max. C; 1.5-3.5 Mo; 

Otis Elevator Co., Buffaie, N 

Stainless Type CK-25 Pacifie Fdry. Co., Lt1., San Francisco, Calif. Fe ‘r; 19-22 Ni; 0.25 max. C 

Shawinigan Chem« als, Ltd., Montreal, Que. ™ 

Stainless Type CM-25 Sivyer Steel Casting Co, Miwaukee, Wis 22 Ni; ( 36 mas ( d 

Stainless Type CN-7 Standard Alloy Co., Cleveland, Ohio Fe; 18-22 Cr; 20-30 Ni; 0.07 max. C; may contain 

Sterling Alloys Inc.. Woburn, Maas others 

Symington4jould Corp., Rochester, N. Y. (1) 99 (‘e- Ni- 

Stainless Type CN-25 Tavlor iL harton Iron & Steel Co. High Fe; 18-22 Cr; 20-30 Ni; 0.25 max. C; may contain 

Brix N.J others 
Stainless Type CS-25* Utility Electric Stee! Fdry., Los Angeles, Calif. Pe; 8-12 Cr; 29-32 Ni; 0.25 max. C 


Stainless Type CT-7 ——— Steel Casting Co., Huntington Park, p,. 13.17 Cr; 34-37 Ni; 0.07 max. C: may contain 


aoa 8aa ecessea 


Others 
Stainless Type CT-25* Fe; 13-17 Cr; 34-37 Ni; 0.25 max. C; may contain 
others 
Stainless Type HB e; 18-22 Cr; 2 max. Ni 
Stainless Type HC Fe; 26-30 Cr; 4 max. Ni 
Stainless Type HD Fe; 26-30 Cr; 3-6 Ni 
Stainless Type HE Fe; 26-30 Cr; 8-11 Ni 
Stainless Type HF Fe; 18-23 Cr; 8-11 Ni 
Staimless Type HH Fe; 23-27 Cr; 11-14 Ni 
Stainless Type HI Fe; 26-30 Cr; 14-17 Ni 
Stainless Type HK Fe; 23-27 Cr; 19-22 Ni 
Stainless Type HL Fe; 28-32 Cr; 19-22 Ni 


-- 
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Primarily 
28 CA 
288 C,H 
20 C, A, 
291 
292 C, A 
CH 
CA 
295 : 
296 | 
297 C, A, H ae 
298 CLA 
300 
of 
301 H, C 
302 Cc 
303 C,H 
305 c 
308 
308 
309 c 
311 c 
312 c Cc 
315 Cc 
316 Cc c 
318 
320 c c 
321 Cc | 
Cc c 
325 
326 Cc 
327 
328 
329 
330 Cc 
331 Cc 
334 
c 
336 Cc 
337 
338 
340 
342 c 
Cc 
345 c 
c 
347 Cc | 
349 
350 
351 Cc 
c 


Material 


Manulacturer 


Essential Nominal Chemical Composition, Forms Available 


Percent 


Fe; 18-22 Cr; 23-26 Ni 


354 Stainless Type HN 
355 Stainless Type HP be; 28-32 Cr; 29-31 Ni c H 
356 Stainless Type HS Fe; 8-12 Cr; 29-32 Ni Cc H 
357 Stainless Type HT Fe; 13-17 Cr; 33-37 Ni c H 
358 Stainless Type HU Fe; 17-21 Cr; 37-41 Ni Cc H 
359 Stainless Type HW Fe; 10-14 Cr; 58-62 Ni Cc H 
360 Stainless Type HX Fe; 15-19 Cr; 64-68 Ni Cc H 
362 Still Metal Amer. Manganese Bronze Co., Philadelphia, Cu; Sa Cc c 
Pa. 
363 Steodite Stoody Co., Whittier, Calif Fe; 33 Cr: 4.5 Mn; 2 Si; 4C Welding rod A 
364 Stoody | Stoody Co., Whittier, Calif Co; Cr, 13 W;2C C, welding rod a 
365 Steody 6 Stoody Co., Whittier, Calif Co; 25 Cr: 55 W51C C, welding rod GRA 
366 Steody Self Hardening Stoody Co.. Whittier, Calif Fe; 6 Cr; 2.5 Ma; 1.58); 1C Welding rod \ 
367 Super Nickel Amer. Brass Co., Waterbury, Conn 70 Cu; 30 Ni B, 8, R, T, W, P Cc 
368 Tantalum Fanstee! Metallurgical Corp., North Chicago, 99.9+ Ta B, CR, D, 8, R, T, W Cc 
Ill 
369 Telnic Bronze Chase Brass and Copper Co., Waterbury, 98.3 Cu; 1 Ni; 0.2 P; 0.5 Te R Cc 
Conn 
370 Thermalloy Stainless Electro Alloys Div., Amer. Brake Shoe Co., Various standard stainless steels; see Nos. 275-300 C H 
Elyria, Ohio 
371 Timken Stainless Steel and Tube Div., Timken Roller Bearing Various standard stainless steeis; see Nos. 275-360 B, T, W CH 
Co., Canton, Ohio 
372 Tisco 150 Alley Taylor-Wharton Iron and Steel Co. Easton, Fe; 2.5-3 C; 2 Si; 1-1.5 Ni; 28-32 Cr Cc A.C 
Pa. 
373 Tisco Timang MaNi Stee! Taylor-Wharton Iron and Steel Co. Easton, Fe; 0.6-0.8 C; 13-15 Mn; 3 Ni PLR A 
Pa. 
374 Tisco Ma Steel Taylor-Wharton Iron and Steel Ce. Easton, Fe; 12 Mn (Hadfield type) c A 
Pa. 
375 Tencen Cu Me Iron Republic Steel Corp., Cleveland, Ohio B, CR, HR, PLS Cc 
376 Tephet A Wilbur B. Driver Co., Newark, N. J 80 Ni; 00 Cr D, HR, R, W H 
377 =Tephet C Wilbur B. Driver Ce., Newark, N. J. Fe; Ni; 15 Cr D, HR, R, W H 
378 Tophet D Wilbur B. Driver Ce., Newark, N. J. Fe; 35 Ni; 18.5 Cr B, CR, D, HR, R, W H 
379 Tube Berium Stoody Co., Whittier, Calif tungsten cartude: 40 steel Welding rol \ 
380 Tul-Stul Mueller Brass Co., Port Huron, Mich 86.9 Cu; 10 Al; 3 Fe; 0.1 Ma B, D, R, HLA 
321 S. S. Stainless Carnegic-Illinois Steel Corp. Pittsburgh, Pa. Various standard stainless steels; see Nos. 275-300 B, CR, HR, P, 8, R, strip C,H 
«CU S. S. Cor-Ten Carnegie-Illinois Steel Corp., Pittsburgh, Pa. Fe; 0.12 max. C; 0.25-0.55 Cu; 0.5-1.25 Cr; 0.65 B, HR, P, 3, R, strip 
max. Ni 
383 «U.S. S. Man-Ten Carnegie-Illinois Steel Corp., Pittsburgh, Pa. Fe; 0.25 max. C; 1.1-1.6 Mn; 0.2 min. Cu B, HR, P, 5, R, strip CLA 
384 «UL S. SL A-R Carnegic-Ilinois Steel Corp., Pittsburgh, Pa. Fe; 0.35-0.5 C; 1.5-2 Mn: 0.15-03 Si B, HR, P, 5, strip A 
385 Utiley Stainless Utility Flectric Steel Fdry., Los Angeles, Calif. Various standard stainless stee!s; see Nos. 275-360 C,H 
386 Vanadium Stainless Vanadium Alloys Steel Co., Latrobe, Pa Various standard stainless steels; see Nox. 275-300 B, HR, Cc, HOA 
387 Vanadium Stainless B Vanadium Alloys Steel Co., Latrobe, Pa Fe; 14-18 Cr; 0.12 min. DPR, WwW Ca 
338 Vanadwm Stainless 795 V anadium Allovs Steel Co. Latrobe, Pa Fe: 14-18 Cr: 2 max. Ni; 0.15 min. C B, HR, P,R.W CLA 
389 «Vanadium Stainless U Vanadium Alloys Steel Co., Latrobe, Pa. Fe; 17-19 Cr: 7-05 Ni; 0.15 max. C; 1-15 Cu; B, HR, P, R, W Cu 
1-1.5 Mo 
390 ©Worthite Worthington Pump and Machinery Corp., Fe; 20 Cr; 24 Ni; 0.07 max. C; 3.25 Si; 3 Mo; 1.75 B,C, HR, R, W Cc 
Harrison, N. J Cu: 05 Ma 
391 Wrought fron, Genuine A. M. Byers Co., Pittsburgh, Pa Fe; 0.02 C; 0.03 Mn: 0.12 P; 0.15 Si; 0.028 B, HR, P, R, 8, T Cc 
392 Wyndaley Wyndale Mfg. Cerp., Indianapolis, Ind 60 Cu; 20 Ni; 20 Mn BGR ERAPR CA 


Material 


Manufacturer 


CARBON & GRAPHITE 


International 


Karbate (Carbon) 
Karbate (Graphite) 
National Kempruf 
National Acheson 
Speer 

Stackpole 


CEMENT. MORTAR, PUTTY 


International Graphite and Electrode Corp., 
St. Mary's, Pa 

National Carbon Co., Cleveland, Ohio 

Naticenal Carbon Co., Cleveland, Ohio 

National Carbon Co., Cleveland, Ohio 

National Carbon Co., Cleveland, Ohio 

Speer Carben Co., St. Mary's, Pa 


Stackpole Carbon Co., St. Mary's, Pa. 


Graphite. Electrodes and various shapes 


Impervious carbon. 
Impervious graphite 
Carbon. 

Graphite 

Carbon and graphite 
Carbon and graphite. 


Pipe, fittings, pumps, valves, towers and auxiliary parts, tanks, 
heat exchangers, brick, raschig rings, plates, rods, ets 


Brick, plates, blocks, tubes, cylinders, bushings, shapes 

Tubes, pipe, rods, plates, bearings, seal rings, crucibles, heat treat- 
ing boxes and molds 

Impervious graphite. Pipe, bearings, seal rings, special shapes (injector body and nozzles.) 


Generally available 
Generally available 
Generally available 
Generally available 
Generally available 
Generally available 
Generally available 
Generally available 
Pecora Paint Co., Philadelphia, Pa. 
The Sullivan Co., Memphis, Tenn. 
Pecora Paint Co., Philadelphia, Pa. 
Atlas Mineral Products Co., Mertztown, Pa. 
Atlas Mineral Products Co., Mertztown, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 


NOTE: Nos. 500-507 ave 
the eght standard types 

cement, or mortar, 
in 


Sulphur cement, sili¢a aggregate, plasticized with Thiokol 
Sulphur cement, carbon aggregate, plasticized with Thiokol. 
Furan derivative, silica aggregate, sets by chemical reaction that predominate 
Furan derivative, carbon aggregate, sets by chemical reaction emical ¢ 
act has weer rat 

Phenol-formaldelhyde, silica aggregate, sets by chemical reaction - 
Phenol-formaldehyde,carbon aggregate, sets by chemical reaction. R. Payne, vice presi 
Sodium silicate, silica aggregate, slow setting dent 
tor ‘ tia ineral 
Sodium silicate, silica aggregate, sets by chemical reaction. Products Co.. whe, rather 
than speak only for his 
own company s products, 
has consented to provide 
this comprehensive treat- 
ment of cements according 
totype. His ratings areon 
the conservative side 


emicals by 


Firm putty. 

Pouring cements. 

Ready mixed cement; troweling. 
Furan derivative; carbon aggregate. 
Furan derivative; silica aggregate. 
Chemical hardening resin cement. 
Chemical hardening resin cement. 


Chemic 
burgh, 
Canton, 


Co., Ak 
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CHEMI 


Primarily 
|_| —— ber 
§ 
5 
5 
5: 
5: 
5! 
S4 
S4 
S4 
S4 
S4 
S4 
S4 
S49 
SS@ 
551 
$52 
553 
554 
555 
556 
$587 
: 558 
Ne. Description 559 
560 
600 
401 601 
402 602 
404 604 
405 605 
406 606 
607 
608 
610 | 
500 Sul. Cement 611 | 
S01 Sul. Cement 
502 Furan Cem. 612 | 
503 Furan Com. 613 
504 Phen. Cem. 64 
505 Phen. Cem. 61S fF 
506 Silicate Com. 616 F 
: 507 Silicate Com. 617 “ 
Acichlor 
509 Acide! Tea 
510 Acitite Belden 
Sil Alker 
S12 Alker-S 
S13 Asplit 
Asplit F 
4 
116 


Manufacturer 


612 
613 
614 
615 
616 
617 


Charlab 


Duralon 
Durasite 
Faiprene 


Filtros 
Haveg 41-G 
Haveg 41-R 
Haveg 43-HF 
Haveg 60-R 
Korez 
Lumnite 


N.380 Silicate 
N-Series 


Nukem All-Purpose 
Nukem Silicate 
Pecoma stic 
Penchlor Acid-Proot 
Penchlor Acid-Proof S25 
Penchlor Fire-Proof 
Pennsalt PRF 
Permanite 
Plastiken 

Plastite 

Plasul Basolit 


Poros 


Quigley 
Reardon 
Redut 


Sauereisen 31 
Sauereisen 44 
Sauereisen 48 
Silicate 
Silastic 121 
Stackpole 
Stammite 
Sulsde 

Tegul Vitrebond 
Thiokol 
Vitrex 


CERAMICS 


Acidprool Brick 
Alsep Glass Lining 
Amersil Fused Silica 
Carrara 

Ceratherm 

Fiberglas 


“ General" Chemical Stoneware 


Glascote Glass Lining 
Hanovia Fused Quartz 
IMimeis Chemical Porcelain 
Knight-Ware 

Lapp Porcelain 


Nukem Products Corp., Buffalo, N. Y. 


\tlas Mineral Products Co., Mertztown, Pa. 


Carboline Co., St. Louis, Mo. 

Nukem Products Corp., Buffalo, N. Y. 

Atlas Mineral Products Co., Mertztown, Pa. 

Charlotte Chemical Laboratories, Charlotte, 
N.C 

Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 

Charlotte Chemical Laboratories, Charlotte, 
N.C. 

U.S. Stoneware Co., Akron, Ohio 

U.S. Stoneware Co., Akron, Ohio 

E. 1. du Pont de Nemours & Co., 
Del. 

Filtros, Ine., Fast Rochester, N. Y. 

Haveg Corp., Newark, Del. 

Newark, Del. 

Newark, Del 

Haveg Corp., Newark, Del, 

Atlas Mineral Products Co., 

Lumntte Div., Atlas Cement Co., 
New York 

Philadelphia Quartz Co, Philadelphia, Pa. 

Union Bay State Chemical Co., Cambridge, 


Wilmington, 


Have orp., 
Haveg Corp 


Mertztown, Pa. 


Universal 


Mass. 
Nukem Products Corp., Buffalo, N. Y. 
Nukem Products Corp., Buffalo, N. Y. 
Pecora Paint Co., Philadelphia, Pa 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Maurice A. Knight, Akron, Ohio 
B. F. Goodrich Rubber Co., Akron, Ohio 
Stoneware Co., Akron, Ohio 
Nukem Products Corp., Buffalo, N. Y 
Patterson Fdry. & Machine Co., East Liver- 

pool, Oho 
Yuigley Ce., New York, N. Y 
Reardon Industries, Cincinnati, Ohio 
Resinous Products & Chemical 

de!phia, Pa. 

» 


ements P ttsburgh, Pa 


s Phila- 
Sauerersen ( 
Saueresen Cements Co., Pittsburgh, Pa. 
Sauereisen Cements Co., Pittsburgh, Pa. 
Philadelphia Quarts Co., Philadelphia, Pa. 
Dow Corning Corp., Midland, Mich: 
Mary's, Pa. 
Akron, Ohio 
The Sullivan Co., Memphis, Tenn. 
Mertztown, 


Stackpole Carbon Co., St 


Robinson Clay Product Co., 


Atlas Mineral Preducts Co., 
Thiokol Corp., Trenton, N. J. 


Atlas Mineral Products Co., Mertztown, 


Sulphur-silicate cement. 
Phenol-formaldehyde ; carbon aggregate. 
Carbonaceous resin cement. 
Sulphur-carbon cement. 

Sulphur cement; carbon aggregate. 

Acid proof cement. 


Chemical hardening resin cement., 
Chemical putty. 


Furan base resin cements. 
Furan base resin cements. 


Synthetic elastomer cement, 


Acid proof coment. 

(Quick setting, phenolic resin grouting cement: 

Quick setting phenolic resin cement for Haveg 41. 

Quick setting phenolic resin cement for Haveg 43. 

Quick setting furane resin cement for Haveg 60. 

Phenol-formaldehyde; silica aggregate. 

Hydraulic cement; powder for mixing with aggregate and water to make concrete. 


Sodium silicate; to be combined with special proprietary quick-setting cements at time of use, 
Neoprene base cements to be used as lining for tanks, etc. 


Resinous cement. 
Silicate cement. 

Putty; troweling; brushing. 

Quick setting silicate cement. 
Quick setting silicate cement. 
Quick setting silicate cement. 
Chemical hardening resin cement. 
Furane base resin cement. 
Rubber-base putty. 

Calking putty. 

Plasticized sulphur-silicate cement. 
Silicate cement. 


Acidproof cements. 
Acidproof cement. 
Metal-to-metal resin adhesive; 


Acidprocf cement. 

Plastic; acid tank sealer, 

Joint compound 

Sodium silicate; to be used with silica for acid resistant cements: 
Silicone elastomers in putty form for calking. 

Carbonaceous cements for carbon, graphite, and carbon-to-metal joints. 
Acidproof cement 

Pre-mixed silicate cement. 
Sulphur cement; siliea aggregate. 
Liquid (100° solids) rubber polymers. 


Sodium silicate; sets by chemical reaction. 


Generally available * 

Alsop Engineering Co., Milldale, Conn. 

Amersil Co., Inc., Hillside, N. J 

Pittsburgh Plate Glass Co., Pittsburgh, Pa. 

U. 3. Stoneware Co., Akron, Ohio 

Owens-Corning Fiberglas Corp., Toledo, Ohio 

General Ceramics & Steatite Corp., Keasbey, 
N. J. 

Glaseote Products, Inc., Cleveland, Ohio 

Hanovia Chemical & Mfg Co., Newark, N. J. 

Illinois Electric Porcelain Macomb, Ill. 

Maurice A. Knight, Akron, Ohio 

Lapp Insulator Co., Le Roy, N. Y. 


Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
A. O. Smith Corp., Milwaukee, Wis. 

The Pfaudler Co., Rochester, N. Y. 
Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
Corning Glass Works, Corning, N. Y. 

U. 8. Stoneware Co., Akron, Ohio 


Brick, stone, tile, rings, plates, cylinders, tower packing, tower linings, etc. 
Giass4ined tanks, mixers and filters. 

Fused silica ware. Pans, pipes, gas coolers, absorbers insulators tubes plates. 
Structural glass, flat or bent. 

Process equipment. 

Fibrous glass cloth and mat. Aur filters, thermal insulation, tower packing, filter cloth. 


Tanks, kettles, pipe, fittings, valves, pumps, coils, filters, etc. 


Ceramic ware 
Chemical stoneware. 


Glass lined tanks and processing equipment. 

Transparent fused quartz in all shapes. 

Ceramic chemicai porcelain. Pipes, valves, fittings. 

Tanks, kettles, pipe, fittings, valves, pumps, coils, filters, ete. 

Pipe, fittings, valves, plug cocks, towers, tower packing, special 


Chemical stoneware. 

Chemical porcelain. 
shapes. 

Window glass, flat. 

Glass lined steel equipment. 

Glassined steel equipment. 

Polished plate glass, flat or bent. 

Glass. Pipe, fittings, sight glasses, gage glasses, heat resistant plate. 

Chemical stoneware. Tanks, kettles, pipe, fittings, valves, pumps, coils, filters, eve. 


* Acidproot brick and stone products are available from the following (tradenames, where they differ from name of company, are in parentheses): Acme Brick Co., Fort Worth, 
Tea (Acitex, Everlast, La Perla); Alabama Clay Products Co., Birmingham, Ala; Alberene Stone Corp. of Va., New York, N. Y.; Atlas Mineral Products Co., Mertstown, Pa.; 
Belden Brick Co., Canton, Ohio; Charlotte Chemical Labs., Charlotte, N. C. (Carolina); Claycraft Co., Columbus, Ohio; Custodis Construction Co., New York, N. Y. (Aco); Electro. 
Chemical Supply & Engineering Co., Paoli, Pa.; Filtros Inc., East Rochester, N. Y.; Genera: Refractories Co., Philadelphia, Pa. (Acido); Harbinson-Walker Refractories Co., Pitts. 
burgh, Pa.; B. Mifflin Hood Co., Daisy, Tenn.; Keagler Brick Co., Steubenville, Ohio; Kewaunee Mfg. Co., Kewaunee, Wis. (Karcite, Kemrock); Metropolitan Paving Brick Co., 
Canton, Ohio; Parker-Russell Mining & Mfg. Co., St. Louis, Mo.; Patterson Fdry. & Machine Co., East Liverpool, Ohio; Quigley Co., New York, N. Y.; Robinson Clay Preduct 
Co., Akron, Ohio; Southern Clay Mfg. Co., Chattanooga, Tenn.; Thornton Firebrick Co., Clarksburg, W. Va. 
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Ne. Material Description 
Basolit 
516 Carbo Korez 
S17 Carboline 
518 Carbon Basolit 
519 Carbo Vitrobond 
520 Carolina 
521 Causplit 
523 
527 
528 
532 2 
534 
539 
541 
542 
543 
S44 
545 
347 
550 
551 
53 
sss 
556 
557 
558 
559 
601 
602 
603 
607 
608 
ey 
611 
Pittsburgh Plate Glass : 
Pyrex 
“ U.S.” Chemical Stoneware 
~ 
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Manufacturer 


Description 


700 
701 
702 
703 


3 


# 


Vycor 


PLASTICS 


Ace Saran 
Celcon 
Cellulord 
Compar 

DC 801-804 
Formica CHN-S 
Formica CN-22 
Formica LN-41 
Forticel 

Geen 

Haveg 41 
Haveg 43 
Have, 60 
Haveg 63 
Heresite M66 
Heresite MF 66 
Insurok 
Keroseal 
Kristen 
Lamcord 
Lumarith 
Micarta 


Nixen CA (Nixenite 
Nixon CN (Nixzenoid 


Nizen EC 
Nuk emite 
Nylea FM-1 
Nylon FM-3 
Nylen FM-4 
Nylen FM-100 
Nylen FM-101 
Nylon FM-102 


Permanite 


Textolite 1422 
Textolite 2001 
Textolite 2013 
Tygea 
Vimlite 


Vulcanized Fibre 


Zerok 


RUBBER 


Ace Hard Rubber 


Acidseal E 


Acidieal MA and PA 


Armstrong 
Boston 


Buty! (GR-1) 
Crane 
Custoplast 
Dayton 
Fairprene 


Vitreous Steel Products Co., Cleveland, Ohio 

The Thermal Syndicate Lid, New York, 

Vitreous Enameling & Stamping Co., New 
York, N. Y. 

Corning Glass Works, Corning, N. Y. 


Acid resisting porcelain enameled steel. Drying and evaporating trays, miscellaneous parts. 
Vitreous silica. Pipes, tubes, rods, plates, dishes, retorts, stills, HCl acid plant, and 
apparatus for absorption, cooling, and condensing. 


Enameled tanks and specialties. 


96% Silica glass. Tubing, rods, flat ware, various shapes; 


Amer. Hard Rubber Co., New York, N. Y. 

Celanese Plastics Corp.. New York, N. Y. 

Celanese Plastics Corp.. New York, N. Y. 

Resistoflex Corp., Belleville, N. J 

Dow Corning Corp., Midland, Mich. 

Formica Insulation Co., Cincinnati, Ohio 

Formica Insulation Co., Cincinnati, Ohio 

Formica Insulation Co., Cincinnati, Ohio 

Celanese Plastics Corp., New York, N. Y 

B. F. Goodrich Chemical Co., Cleveland, Ohio 

Haveg ( orp., Newark, Del 

Haveg Corp., Newark, Del. 

Haveg Corp., Newark, Del. 

Haveg Corp., Newark, Del. 

Heresite and Chemical Co., Manitowoc, Wis 

Heresite and Chemical Co., Manitowoc, Wis. 

Richardson Co., Melrose Park, Ill. 

B. F. Goodrich Co., Akron, Ohio 

B. F. Goodrich Chemical Co., Cleveland, Ohio 

Mica Insulator Co., Schenectady, N. Y 

Celanese Plastics ( orp., New York, N. Y. 

Westinghouse Electrie-Corp., Pittsburgh, Pa. 

Nixon Nitration Werks, Nixon, N. J 

Nixon Nitration Works, Nixon, N. J. 

Nixon Nitration Works, Nixon, N pa 

Nukem Products Corp., Buffalo, N. Y. 

E. 1. du Pont de Nemours & Co., Wilmington, 
Del. 

E. 1. du Pont de Nemours & Co., Wilmington, 
Del. 

E. I. du Pont de Nemours & Co., Wilmington, 
Del. 

E. |. du Pont de Nemours & Co., Wilmington, 
[el 

E. I. du Pont de Nemours & Co., Wilmington, 
Del. 

E. I. du Pont de Nemours & Co., Wilmington, 
Del. 

Maurice A. Knight, Akron, Ohio 

National Vulcanized Fibre Co., Wilmington, 
Del. 

E. L. du Pont de Nemours & Co., Wilmington, 

Maurice A. Knight, Akron, Ohio 

U. 8. Stoneware Co., Akron, Ohio 

Resistoflex Corp., Belleville, N. J. 

Resistoflex Corp., Belleville, N. J. 


Dow Chemical Company, Midland, Mich. 

Maurice A. Knight, Akron, Ohio 

E. I. du Pont de Nemours & Co., Wilmington, 
De. 

General Electric Co., Pittsfield, Mass. 

General Electric Co., Pittefield, Maas. 

General Blectric Co., Pittsfield, Mass. 

U. 8. Stoneware Co., Akron, Ohio 

Celanese Plastics Corp.. New York, N. Y 

National Vulcanized Fibre Co., Wilmington, 
Del. 

Atlas Mineral Producta Co., Mertstown, Pa 


Vinylidene chloride. Pipe, fittings, tubing 

Ethyl cellulose. 

Cellulose nitrate. 

Solution of compounded polyvinyl aleohol. Solution for dipping or painting; 
Solvent dispersed silicone resins for coatings 

Reinforced phenol-formaldehyde. Sheet, tube, rod. 
Reinforced phenol-formaldehyde. Sheet and rod. 

Reinforced melamine. Sheet, tube, rod. 

Cellulose propionate. 

Polyviny! chloride plastics 

Phenolic-asbestos plastic Pipe, pumps, tanks, blowers, 
coolers, fume duct, hoods 


agitators, valves, towers 


Furane-asbestos plasti 
Phenolic-graphite plastic. 
Furane-graphite plastic, 
Transparent molding powder. 
Black molding powder. 
Molded and laminated plastics. Sheet, rod, tube, fabricated par 
Sheet lining for tanks and fume ducts. 


ts, pecial moldings. 


Plasticized pelyviny! chloride 
Allyl ester thermosetting materials 

Phenol: laminate, fabre hase. Sheeta. 

Cellulose acetate. 

Laminated plastics, fabric or kraft base. Sheets, chanels, angles, 


Cellulose acetate. Sheets, rods, molding powders. 


molded shapes. 


Cellulose nitrate. Sheets, rods, tubes. 

Ethyl cellulase. Molding powders. 

Synthetic resin sheet and coating 

Injection moldings, Heat resistant injection molded parts. 


Injection and extrusion moldings. Wire covering. 
Injection, compression, and extrusion moldings. 
lajection and extrusion moldings. 

Injection, compression. and extrusion moldings. Tubing, sheeting, wire covering, gasketing. 
Injection and extrusion moldings. Wire covering. 


Furane base resin. Laminates, fabricated shapes 
Laminated phenolics. Sheet, tube, rod 


Polyethylene. Sheet, rod, tube, molding powders, film, filament. Iipe, pipe lining, 


gaskets, etc. 
Thermoplastic resin lining plus steel, brick, etc. to make a functional unit 
Bituminous linings and membranes 


Compounded polyvinyl alcohol extruded tubing 
Molded shapes; abrasion resistant gaskets, pump 


} ber or wire br sided howe. 

Compounded polyvinyl! alcohol molded 
diaphragms, sand blasting mats, rollers, ete 

Vinyl chioride-vinylidene chloride copolymer. Pipe, pipe fittings, tube, tube fittings. 

Polyvinyl! chioride elastomer. Tank linings, sheets, gaskets 

Polymerised tetrafluoroethylene. Rods, tubes, sheets, beading, gaskets, thin tapes. 


Rods and plates. 

Graphited phencelic laminate. Sheet, rod, tube. 

Fabric base, phenolic laminate. Sheet, rod, tube. 

Synthetic compounds. Linings, tubing, protective coatings, etc. 
Mesh reinforced plastic. 

Sheets, tubes, rod. 


Polyvinyl chloride. Tank linings and coatings. 


Amer. Hard Rubber Co., New York, N. Y. 
B. F. Goodrich Co., Akron, Ohio 

B. F. Goodrich Co., Akron, Ohio 
Armstrong Cork Co., Lancaster, Pa. 


Boston Woven Hose & Rubber Co., Boston, 


Maas. 
Stanco Distributors, Inc.. New York, N. Y. 
Crane Packing Co., Chicago, Ill. 
Custodis Construction Co., New York, N. Y. 
Dayton Rubber Mfg. Co:, Dayton, Ohio 
F. 1. du Pont de Nemours & Co., Wilmington, 
Del. 


Vulcanized rubber. Rod, sheet, tube, molded parts, linings, pipe, fittings, ete. 
Hard rubber. Sheet lining for tanks and miscel. metal parts.* 

Soft rubber. Sheet lining for tanks and miscel. metal parts.* 

Gaskets. 

Conveyor and transmission belt, hose, mechanical goods. 


Solid copolymer of isobutylene and isoprene. 

Packing and mechanical seals. 

Soft rubber and neoprene tank linings. 

Oilproof rubber belt, transmission belt. 

Sheet and coated fabric made from vulcanized neoprene: Linings, diaphragms, gaskets, 


packing. 
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Material Manufacturer 


Deseristi 


810 Firestone Firestone Tire & Rubber Co., Akron, Ohio Vibration dampeners, adhesives, sheet, tape, hose, belting, fabric, moldings, extrusions. 
812 Garlock Garlock Packing Co., Palmyra, N. Y. Gaskets, packings, moldings, Klozure oil seals. 

813 Gates Gates Rubber Co., Denver, Colo. Belts, hose, moldings. 

814 G.E. Silicone Rubber General Electric Co., Pittsfield, Mass. Sheets, extruded shapes, molded parts, coating pastes. 

816 Greene-Tweed Greene, Tweed & Co., New York, N. Y. Packing, gaskets, sheet. 

817 Heresite Rubber Heresite & Chemical Co., Manitowoc, Wis. Synthetic rubber coatings. 

818 Hewitt Hewitt Rubber Corp., Buffalo, N. Y. Hose, belting, packing, moldings, extrusions. 

820 Hycar (GR-A) B. F. Goodrich Chemical Co., Cleveland, Ohio Nitrile type synthetic rubber. 

821 Jenkins Jenkins Bros. Rubber Div., Bridgeport, Conn. Mechanical goods, packing, valve discs, tape, moldings, extrusions. 

822. Johns Manville Johns-Manville Sales Corp., New York, N. Y: Gaskets. 

825 Linear Linear Packing & Rubber Co., Philadelphia, Packing. 

Pa. 

826 Luzerne Luzerne Rubber Co., Trenton, N. J. Hard rubber pipe, fittings, valves, shapes, tanks, rayon equipment. 

827 Manhattan Manhattan Rubber Mfg. Div., Passaic, N. J. Belting, blocks, hose, pipe, rolls.’ 

828 Neobon Atlas Mineral Products Co., Mertztown, Pa. Neoprene-base lining for tanks, fans, fume ducts, etc. 

829 Neoprene E.1. du Pont de Nemours & Co., Wilmington, Polymer of chlovoprene. Crude neoprene for compounding and curing; 

Del. 

830 Parakote Paramount Rubber Co., Detroit, Mich. Plating rack insulation for racks to be coated at Paramount plant. 

831 Paramount Paramount Rubber Co., Detroit, Mich. Neoprene, buna-S, natural rubber. Sheets for tank lining. 

834 Parlon Hercules Powder Co., Wilmington, Del. Chlorinated rubbers. Used as a base for concrete paints. 

835 Perbunan (GR-A) Stanco Distributors, Ine., New York, N.Y; Copolymer of butadiene and acrylonitrile. Solid sheets. 

836 Permobend Natural (soft) U. 8S. Rubber Co., New York, N. Y. 

837 Permobond Natural (hard) U.S. Rubber Co., New York, N. Y. ) 

£38 Permobond GR-S (soft U.S. Rubber Co.. New York, N. Y. 

839 Permobond GR-S (hard) U.S. Rubber Co., New York, N. Y. 

840 Permobond GR-A (soft) U. 8. Rubber Co., New York, N. Y. { Linings for tanks, pipes, fittings, valves. 

841 Permobond GR-A (hard) U.S. Rubber Co., New York, N. Y. 

842 Permobond GR-M (soft) U. 8. Rubber Co., New York, N. Y. 

843 Permobond GR-P (soft) U.S. Rubber Co., New York, N. Y. 

844 Permobond GR-I U. 8. Rubber Co., New York, N. Y. 

845 Plioweld Goodyear Tire & Rubber Co., Akron, Ohio Rubber-lined tanks, pipe, etc.* 

846 Seniprone B. F. Goodrich Co., Akron, Ohio Hard rubber. Sheet lining for tanks and miscel. metal parts.* 

847 Self Vulcanizing Self Vuleanizing Rubber Co., Chicago, Ill. Linings and coatings. 

848 Silastic 181 Dow Corning Corp., Midland, Mich. Silicone rubber in form of crepes for molding and extruding. 

849 Superflexite B. F. Goodrich Co., Akron, Ohio Hard rubber. Sheet lining for tanks and miscel. metal parts.* 

850 Stokes Jos. Stokes Rubber Co., Trenton, N. J: Hard rubber pipes, valves, fittings, miscel. moldings and extrusions. 

851 Tensilgrip Amer. Wringer Co., Woonsocket, R. I Natural and synthetic rubber lined tanks, pipe, pumps, ducts, ete. 
852 Thermoid Thermoid Rubber Div., Trenton, N. J; Belting, hose, packing. 
853 Thiokol (GR-P) Thiokol Corp., Trenton, N. J. Solid form. a 
854 Thickol Thiokol Corp., Trenton, N. J. Water dispersions for linings. 
855 Triflex B. F. Goodrich Co., Akron, Ohio Hard rubber layer sandwiched between two soft rubber layers. Sheet lining for tanks and 

miscel. metal parts.* 

856 Vistanex Stanco Distributors, Inc., New York, N. Y: — Polymerized isobutylene. Visoous liquid to solid, depending on mol. wt. 
857 Vulcanized Vulcanized Rubber Co., New York, N: Y: Hard and semi-hard moldings. 


* In addition to the lining material named, this company produces most of the following: hose, belt, packing, gaskets, moldings, extrusions, vibration 
dampeners, rubber-metal bonded products, bard rubber pipe and fittings, 


woonb 


Following is a list of producers of & Lombard Inc., Lowell: J. C. Roy Lumber Co., Chicopee; A. T. Stearns 
900 Eastern red cedar wooden tanks, towers, pipe, and culverts, Lumber Co., Boston. MICHIGAN: Kalamazoo Tank & Silo Co., Kala- 
901 Port Orford cedar Companies in italic are members of the mazoo; Michigan Pipe Co., Bay City. MINNESOTA: Midway Lumber 
902 Western red cedar National Wood Tank Institute, Chicago, Co., St. Paul; Terminal Mfg. Co., St. Paul; Twin City Tank, Silo, & 
White ceda whose executive director, 8. E. Chaney, Speclalty Co., Minneapolis. MISSOURI: Lillie-Hoffman Cooling Towers 
903 e J provided all data on wood's resistance Inc., St. Louis; Schubert-Christy Corp., Afton; Water Cooling Bquip- 
904 Seuthern tidewater cypress to chemicals, 7 & Set ment Corp., St. Louis. NEBRASKA: Nebraska Bridge Supply & Lum- 
ALABAMA: Hightower Box & Tan ber Co., Omaha. NEW HAMPSHIRE: Improved Paper Machinery Corp. 
905 Douglas fr (Coast type) Co., Birmingham, ARKANSAS: For- Nashua; Nashua Milling Corp., Nashua. : NEW JERSEY : Acme Tank 
906 Hard maple dyce-Crossett Sales Co., Fordyce; Leird Co., Jersey City; Atlantic Tank Corp., North Bergen; A. J. Corcoran 
907 White oak Lumber Co., Little Rock; Smith Fabri- Inc., Jersey City; General Tank Works Inc., Kearney; Hanson-Van 
leaf pi cating Shop, Hot Springs. CALI- Winkle-Munning Co., Matawan. NEW YORK: Arrow Tank Co., Buffalo; 
908 Southern long- pme PORNIA: Acme Tank Mfg. Co., Los M. C. Bascom & Co., Bolivar; Carley Heater Co., Olean; J. Holland & 
909 Southern short-leaf pine Angeles; C, *. Braun Co,, ie ome Sons, Brooklyn; Howard Wood Tank Co., Brooklyn; F. E. Hudson & 
. . Fluor Corp., Los Angeles; W. D. 1 Sons, Buffalo; Hydro & Chemical Tank Co., New York: David Isseks & 
sed Nerthers white pine Co., Bl Cajon; Hammond Lumber Co., Sons, Brooklyn; 0. G. Kelley & Co., New York; Mayer Tank Mfg. Co., 
S11 Red pine San Francisco; Industrial Manufacturers Brooklyn; Market Mfg. Co., Syracuse; Noble & Wood Machine Co., 
912 Yellow poplar Ltd., Los Angelea; Inman Tank, Pipe & Hoosick Falls; Peerless Tank & Tower Co., New York; Phillips Cooling 
913 Califerni _ Crossarm Co., San Leandro ; Pacific Tank Tower Co., New. York; Sandy Hill Iron & Brass Works, Hudson Falls; 
ornia redw & Pipe Co., Oakland ; Pacific Wood Tank U. 8S. Plywood Corp., New York; Wenneis Tank Co., New York; 
914 Spruce Corp., San Francisco; Pope & Talbot Wilcor-Johnson Tank Co., Victor ; A. Wyckoff & Son Co., Elmira. OHIO: 
Inc., San Francisco; Redwood Manufac- Black-Clawson Co., Hamilton; Brown Lumber Co., Massilon; Hauser- 
turers Co., San Francisco; San Mateo Stander Tank Co., Cincinnati; Harvey Loehr Lamber Co., Canton; 
Planing Mill, San Mateo; Union Lum- Shartie Bros, Machine Co., Middleton. OKLAHOMA: Black, Sivalls & 

ber Co., San Francisco; George Windeler Co., San Francisco, COLO- 


Bryson Inc., Oklahoma City; National Tank Co., Tulsa: Parkersburg 
Rig & Reel Co., Tulsa; Producers Tank Co,, Seminole. OREGON: Beall 
Pipe & Tank Corp., Portland; Cottage Grove Lumber Co., Cottage Grove; 
National Pipe & Tank Co., Portland. PENNSYLVANIA: Downingtown 


RADO: Plattner Co., Denver; Stearns-Roger Mfg. Co., Denver. 
CONNECTICUT: G. H. Manville Pattern & Model Co., Waterbury. 
FLORIDA: G. M. Davis & Sons, Palatka; Timber Fabrications, Miami. 


GEORGIA: MeCarr-Turner Co. ILLINOIS: Batavia Metal Products Co., Mfg. Co., Downingtown; Eastern Wood Products Co., Williamsport: 
| Batavia; Benson Cooling Tower Co,, Chicago; Binks Mfg. Co., Chicago: Everett Forest Products Co., Everett: Amos H. Hall & Sons, Phila- 
California Redwood Distributors, Chicago; U. 8. Challenge Co., Batavia ; delphia; H. K. Porter Oo., Pittsburgh; E. F, Schlichter Co., Phila- 
Chicago Wooden Tank Co., Chicago; J, P. Devine Mfg. Co., Mt. Vernon; delphia; C. H. Wheeler Mfg. Co., Philadelphia; Woolford Wood Tanks, 
| Bacle Tank Co., Chicago; Johnson & Carlson, Chicago; ©. Jacobson & Darby. TENNESSEE: 0. G. Kelley & Co., Johnson City; James E. 
(o., Chicago; Lord & Bushnell Lumber Co., Chicago; McKeown Bros. Stark Co., Memphis. TEXAS: Axtell Co.. Fort Worth; Cowser & 
> Schmeling Sons, Chicago; Technical Co., Dallas; Drane Tank Co., Fort Worth; Federal Tank Co., Midland; 
Ch ; Wendnagel Co., Chicago; Whyte-Coleman Chicago. vw } 
| IOWA: Beckman Bros., Des Moines ; Dultmeter Tank Co., Manning ; lowa Hayward Tank Co., Greggton; Hudson Bngineering Corp., Houston; 


Martin Ts »., © Xo. ; Aleran- 
Wind Mill & Pump ©o., Cedar Rapids ; Kretchmer Mfg. Co., Council Bluffs ; ~ & Task Falls; Aleses 


Storm Lake Tank & Silo Co., Storm Lake; Wheeler Lumber, Bridge & On Wee 
Supply Co., Des Moines. KANSAS: Perdue Tank Co., Wichita; J. F. Wilborne Bros. Co., Amarillo. WASHINGTON: Kmerican Wood Pipe 
Priichard & Oo., Kansas City; Scherer Mfg. Co., Kansas City; Souder Co., Tacoma ; Brooks Lumber Co., Belingham ; Brooks Tank Co., Everett ; 
Tank Co., Madison ; Stevens Tank Co., Wichita. KENTUOKY: W. &. Cascade Pipe & Flume Co., Seattle; Federal Pipe & Tank Co., Seattle: 
Caldwell Co., Louisville. LOUISIANA: Lincoln Tank Co., Shreveport ; Horizontal Stave Tank Co., Seattle; Robinson Wood Tank Co., Belling- 
Mecuffin Tank Co., Shreveport; Moran Tank Co., Shreveport. MAINE: ham; Weyerhaeuser Sales Co., Tacoma; Whatcom Falls Mill Co., Belling- 
po\ens Tank & Tower Co., Auburn. MARYLAND: Baltimore Cooperage ham. W. VIRGINIA: Parkersburg Rig & Reel Co., Parkersburg. WIS- 
Tank & Tower Co., Baltimore; Economy Silo & Mfg. Co., Frederick; paver . rs rs. 
John Eppler Co., Baltimore; Maryland Engineering Co.. Pikesville. CONSIN : Beloit Iron Works, Beloit ; Dunck Tank Works, Milwaukee ; 
MASSACHUSETTS: Rodney Hunt Machine Co., Orange; James Hunter Frank Hamechek Machine Co., Kewannee; Nekoosa Foundry & Machine 
Machine Co., North Adams; E, D. Jones & Sons Co., Pittsfield; New Works, Nekoosa; Charles H. Stehling Co., Milwaukee; Stoelting Mfg. 
England Tank & Tower Co., Everett; Plymold Corp., Lawrence; Riggs Co., Kiel. 
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CHEMICAL 


onstructional Metals and Non-Metals 


From data supplied by the manufacturers the editors of Chemical Engineer- 
ing have compiled this table showing the resistance of materials to 24 com- 
mon and troublesome chemicals, Also shown are some of the important 
applications in which the materials are being used. Now a word of caution. 
Corrosion involves many more variables than this or any table can possibly 
recognize. These data should never be construed as anything more than 
an aid in narrowing the field of materials that are worth investigation. 


EXPOSURE 
CONDITIONS 


! 
NO. ae | RATINGS APPLICATIONS Ne. Rating Exposure Conditions Applications 


| 


Significance of Nos.:| Ratings are| Deg. F B, Bodies cf pumps and | 148 Durichler A All ©; any temp. BIVPCHFR 
1-3xx Metals those of mate-| © Concentration valves Mi Duriumet A All ©; any temp. BIVHE 
4xx Carbon | rials manufac-/ Rm.= Room temp. I, Impellers 142 Durimet A All ©); any temp. BIVHF 
Sxx Cement turers. Cone.= Concentrated | V, Valve trim 143 Duriren A All %%; any temp. BIVPHFR 
fixx Ceramics A, good Dil Dilute P, Piping 148 Everdur F BIVFR 
7xx Plasties | F, fair Sol. = Solution T, Tanks | 149 Everdur F PTCHDR 
Sxx Rubber | V, varies de-| p.si.= Ib. /sq. in. 8, Shipping containers | 150 Everdur F PCH 
Oxx Wood pending ou] —L = Lined C, Condensing surfaces | 156 Gold A  05-100°; any temp. 
To further identify conditions H, Heating surfaces 188 Hastelley A All ©; any temp. BIVPTCH 
material look up No X, unsuitable D, Duets for fumes 160 Hastelley A All %; any temp. BIVPTCHDF 
in Directory of Ma F, Fans and blowers 161 Hastelloy A All %; any temp. BIVPTCHDF 
terials | R, Tower packing 162 Hastelloy A All %; any temp. BIVP 
163 Stellite A All %; any temp. BIV 
165 Stellite A All any temp. BIV 
ACETIC ACID 184 Inconel A 5°>:; aerated; 86° 
Admiralty A F 5, 50°); unaerated; boil. Cc 
4 Admmalty V CH F 80°); storage 
6 A All 70-212° A Glacial; boil 
10-17 = Aluminum A All %; Rm. BIPTSDF 196, 200, 266 Lead V Cone. or glacial; unaerated PT 
A Glacial; 212° BIPTSCHDF 216 Monel X 5%; aerated; 86° 
19 Alleyce 4 All to 100%; boil. BV A 5, 50%; unaerated; boil. BIVPTCH 
A Vapors; 30, 100°; hot BV A = 80°, storage 
2 Ambralley F CH A Glacial; boil. 
23 Ambralloy CH 219 Muntz xX 
24 Ambralley Vv CH 224 Nickel X 5°; aerated; 86° 
29-40 = Ampco A All %; cold; erude or pure BIVPTCHDF F 5, 50%; unaerated; boil. BVPTH 
Vs Vapors F 80°; storage 
$1 Beryke A  Non-aserated Glacial; boil. 
“4 Brass x 225 Ni-Clad A BTSC 
61 Brass x 226 Nick-Sil. F Instruments 
63 Brass AF PCH 231 Ni-Resist X 5%; aerated; 86° 
66 Bron-e A X 5%, 50%; unaerated; boil. 
73 Bronze F VT 233 NS-5 A Dil.; impure; 150° max. v 
74 Bronze F v 2s Olympic A 
7S Bronze F VP 235 Olympic A 
7% Bronze Instruments 236 Palladium A 05-100°%; any temp. 
7 Bronze x 240 Platmum A 05-100; any temp. 
81 CA-FA20 A Glacial; boil. BIVP 242 Ir-Plat. A 0.5-100%; any temp. 
82 CA-MM Glacial; boil. BIVP 244 Rh-Plat. 0.5-100°%; any temp. 
a6 Cast Iron Vs Crude 24S Pyrasteel Vv BIVPTSCHF 
87 Causul F 150° max. BR 249 Resistac A Glacial, conc. sol. only BIVCHP 
88 Chiormmet A All %; any temp. BIVCHF 266 Lead Vs In absence of oxygen PT 
a9 Chlormmet A All %%; any temp. BIVCHF 268 Silver A  0.5-100°%; any temp. 
A 270 304-Clad Over 15%; boil. BTSC 
14 Copper F PTCHR A All %; 70° 
119 Cervesiven A All %; Rm. BIPHDF 274 4 BTEC 
123 Cupro-Ni F CH A All conc.; 70° 
124 Cupre-Ni A 275 St. 301 Al %; Ru 
139 Durce All %; any temp. BIVHF St. 302 All %; Rm. 
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2 
28 
287 
288 
290 
291 
292 
293 
294 
295 
296 
297 
298 
300 
301 
303 
309 
316 
362 
364 
365 
367 
368 
369 
380 
387 
388 
389 
390 
392 
401 
120 


Exposure Conditions 


Applications 


Rating 


Exposure Conditions 


Applications 


All ©; 70° 

Over 15°); boil. 

33°), 100°) vapors; hot 

10%, 50%, 100°; boil. 

80°;.; boil 

100°; 400°; at 150 p.s.i, 
Weak or medium 

Conc.; cold 

Cone.; boil. 

All ©); Rm. 

All Rm. 

All 70° 

Over 15°); boil. 

20°), and 100°; 100° 
Glacial; boil. 

All Rm 

All Rm 

All Rm. 

5-100); 70° 

20°% and 100%; 100° 

All ©); boil. (total immersion) 
All ©; 70° 

Over boil. 

33°) vapors; hot 

100°, vapors; hot 

and 100°; 100° 

Glacial; beil 

All ©}; 70° and boil. 

100°; 400°; at 150 p.s.i. 

All boil. (total immersion 
5-100°..; 76 

20°", and 100°; 100° 

All Rm. 
All Rm. 
Glacial, 10° 
Glacial, 10°; 
Glacial, 10°; 
Glacial; boil. 
70° 

Al 
Glacial, 
Glacial, 10°; 
Al 

Glacial, 10°); Rm. 
Glacial, 10°; Rm. 
All 


Glacial ; boil 


Rm. 
Rm. 


(total immersion) 


Over 15° boil. 

20°; and 100°;; 100° 

19; ; beil. 

Weak 

‘Medium or strong 

Glacial; boil. (total immersion) 
33°); Rm 
Glacial; boil 
33°); Rm 
Glacial ; boil 
33°); Rm. 
Glacial; boil. (total immersion) 
33°); Rm 
Glacial; boil 
33°); Rm 
Glacial; boii. 
33°); Rm. 
100°; Rm.-boil. 


(total immersion) 


(total immersion) 


(total immersion) 


(total immersion) 


10°;-conc.; boil. 
10°;-conc.; boil. 


All ©); 392° max. 


Cold 

All % 

Weak; cold 
Weak; boil. 
Medium or strong 
All 

All conditions 

All 68° 

All %; to boil. 

All %; to boil. 


VTSCDF 


P 
BIVPTCHDF 


BIVP 


BI VPTCHDF 
P 
Pp 


PT 


VTSCHDFP 


P 


BIVPC 


BIVPTCHDR 
BIVPTCHDR 


Permanite 
Plastite 
P-Basolit 
Silastic 
Stammite 
Thiokel 
Acid Brick 
612,615 Glass 
Ceratherm 
Stoneware 
Glass-L 


Textolite 
Textolite 


All ©); any temp. 
All any temp. 
200° max. 


200° max. 

360° max. 

360° max. 

360° max. 

300° max. 

360° max. 

360° max. 

Dil. and conc.; 300° max. 
Dil. and conc.; 2,500° max. 
All ©}; 350° max. 

All 350° max. 

200° max 


200° max. 
All ©}; 350° max. 
350° max. 
350° max. 
350° max. 


Dil. and conc.; 300° max. 
All 750° max. 
All %; 750° max. 
All ©); 500°-2,000° 
All ©}; 350° max. 
360° max. 

175° max. 

200° max. 

(ASTM D-543-43) 
All any temp. 
150° max. 

1,200° max. 


200-400° depending on design 
All conditions 

600° max. 

All any temp. 

All any temp. 

All boil.; agitated 


140-160° 
1,000° max. 


ASTM D-543-43 
All %; Rm. and boil. 
200° max. 


200° max. 


+. 
‘ 


5%: 
5%; 
Weak 


360° max. 


175° max. 


Dil.; 160° max. 

Glacial 

Rn. 

Dil.-cone.; Rm. 

Dil.; 77-122°; total immersion 
Cone.; 77-122°; total immersion 
Low conc. 


All %; 150° max. 


PTDR 
PTDR 
D, T, towers, 
trenches, floors, 
pipe joints 
Same as above 
Same as above 
Same as above 
Same as above 
Same as above 
Sarre as above 
Same as above 


T 
T 


BIPTCHDF 
BIPTCHDF 
T 
T 
F 


PTSD 


TD 


TDR 

THDR 
BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 


P 


HD 
BIVPTDFR 
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No. Material Rating No. Material 
403 Kempruf A 
500 Sul. cement A 
Sel Sul. cement 
S02 Furan cem. 
503 Furan cem. 
504 Phen. cem. 
278 St. 303 50S Phen. cem. ih pe 
279 St. 304 506 Silicate cem. mi 
VTSCDF se7 Silicate cem. 
568 Acichlor 
P 510 Acitite pate 
BIVP 513 Asplit 
280 St. 308 514 Asplit-F 
281 St. 309 51S Basolit 
282 St. 310 517 Carboline 
P 518 C-Basolit 
283 St. 316 523 Duralon sa 
524 Durisite 
535 Nukem 
536 Nukem 
$3? Pecomastic 
Penchlor A 
Pennsalt A oe 
284 St. 317 | A TD 
285 St. 321 | & 
286 St. 347 = 
287 St. 403 
288 St. 405 600 
290 St. 410 603 OE: 
BIVP 604 
606 
607 
291 St. 414 616 Stoneware 
292 St. 416 611 Porcelain 
| 614 Glass-L 
293 St. 418 616 Pyrex 
294 St. 420 617 Stoneware 
295 St. 430 619 Vitreosil 
35°); Rm. 621 Vycer 
All %; 70° 700° Saran 
703 Compar 
713 Haveg 
715 Heresite 
297s St. 431 724 sNixen 5%; 77° 
298 St. 440A 726 Nukemite tm. PTSDF ae et 
727, 728 Nylen 
300 St. 440C 729-732 Nvion a 
733 Permanite BVPTD 
301 St. 442 736 Pyroflex PTCHD 
St. 446 738 —-Resistoflex 
739 Resistoflex 
309 St. CC-35 740 Saran PD 
316 St. CF-20 BIV 741 Sealon BPTDF 
362 Still Met BIVF 
364 Stoody VF | 742 Teflon VP - ce 
365 Steody IVF 743 T 
367 Super-Ni PTCH 744, 745 BI oe. ae 
368 ‘Tantalum CH 
369 Telnic 746 Tygon BIPTSCDF a es 
330 Tuf-Stuf BIV 800 Ace Hd. Rub. BIVPTDF 
388 Stainless 865 Butyl 30%; Rm. cor he 
809 Fairprene 
Silicone Dil.; Rm. VIPT 
389 Stainless Conc.; Rm. 
390 Worthite 817 Heresite Glacial to 86° 
392 Wyndaloy E Natural (S) ees: 
401 Karbate 837 Natural (H) 
402 Karbate 838 GR-S (S) 
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Ne. Material Rating Exposure Conditions Applications No. Moterial Rating Exposure Conditions Applications | 
839 GR-S (H) A 282 St. 310 v 
840 GR-A (S) xX 283 St. 316 A BIVPTSCH 
841 GR-A (H) Vv A 10°; any temp. VTCHDF 
842 GR-M (S) x A 10°; boil. BIVP 
843 GR-P (S) x A Sat.; boil. 
GR.-l 284 St. 316 A BIVPTSCH 
848 Silastic A (ASTM D-43-43) 285 St. 321 V 
853 Thiokol 150° max. T 
854 Thiockol xX | 287 St. 403 
856 Triflex A 30°); Rm. 238 St. 405 V 
913 Red wood A 40-80°%; Rm.; 45 yr. = wo St. 410 Vv 

A 30-40%; Rm.; Shellacked; food T X 10%; boil. 

A 2-20°7,; 36-165° max.; lithography T 291 St. 414 

A 10°; 68-110°; Asphalt-L; vinegar r 292 St. 416 V 

A 10°;; 36-80°; Asphalt-L; vinegar T 293 St. 418 v 

A 10°%; 75-120°; 23 yr.; food T | 294 St. 420 V | 

A 10°); 70°; 18 yr.; vinegar T | 295 St. 430 V 

A 6-10°%; 60-90°; 13 yr.; food T X any tempi 

A §-10°%,; 75°; Paraffined; 30 yr.; food T | A 10°%; 70 

A 2-5%; 36-80°; Painted; photo film T | F 10%; boil. 

296 St. 430F 

3 Admiralty A 297 St. 431 Vv . 
4 Admiralty 7 CH | 298 St. 440A v 8 
6 Adnx \ 70° 300 St. 440C 
10-17 Aluminum AF Rm BIPTSDF sel St. 442 8 
1s Alleyco \ 10°;, sat.; boil. B\ 303 St. 446 Vv 8! 
22 Ambraley F CH 316 St. CF-20 A 8: 
23 Ambraley F CH 318 St. CF-7 A 10%; Rm.-boil. 
24 Ambraley F CH 319 St. CF-7M A 10°); Rm.-boil. A 
29-40 Ampco A BIVPTCHDF 367 Super-Ni \ PTCH 
51 Beryleo 4 368 Tantalum A Not used commer. 3 
S4 Brass x 369 Telnic A 4 
61 Brass xX 390 Worthite A All conditions BIV 6 
63 Brass AF PCH Karbate All %; to boil. BIPH 
66 Bronze A 402 Karbate A All %%; to boil. BIPH 2 
73 Bronze F VT 403 Kempruf \ All ©}; any temp. T 23 
74 Bronze F V 404 Acheson A All any temp. 1 24 
7S Bronze F VP Sul. cement Vv 200° max. D, towers 
76 Bronze F trenches, floors, 42 
7 Bronze x pipe joints 54 
81 CA-FA20 \ 10°; boil. BIVP Sel Sul. cement VY 200° max. Same as 500 61 
82 CA-MM \ 10°); boil. BIVP 502 Furan cem. VV 380° max. Same as 500 63 
86 Cast lron xX 503 Furan cem. Vs max. Same as 500 66 
1 Copper A Sot Phen. cem. Vv 300° max. Same as 500 3 
14 Copper F PTCHR 50s Phen. com. V 360° max. Same as 300 4 
118 Copper A My Silicate com. v 1,600° max. Same as 500 5 
119 Corrosiren A 10%; Rm. BIP Silicate com. 1,600° max. Same as 500 16 
123 Cupro-Ni 4 CH 513 Asplit A All ©; 350° max. 7 
124 Cupro-Ni \ 514 Asplit-F A All ©]; 350° max. 88 
139 Durco A All “%; any temp. BIVHF 515 Basolit A 200° max. ? Rg 
140 Durichlor A All any temp. BIVPCHFR 518 C-Basolit A 20° max. T Wi 
M1 Durimet A All any temp. BIVHF 521 Causplit A All 350° 4 
142 Durimet A All ©}; any temp. BIVHF $23 Duralen A 350° max. BIPTCHDF 118 
143 Duriren A All % and temp. BIVPHFR S24 Durisite A 350° max. BIPTCHDF 123 
148 Everdur F BIVR 532 Lumnite A 10°) max.; 00° max TD 124 
149 Everdur F PTCHDR 534 N-Series A Sat.; 160° BIVPTCDF 139 
150 Everdur F PCH 535 Nukem A 350° max. ry 140 
1% Gold A All %; any temp: 536 Nukem F T 141 
196, 200, 266 Lead A AI% BIPTH 538 Penchlor A All ©%; 750° max. M2 
217 Monel-Clad A BTSCH 539 Penchlor A All %; 750° max 
219 Muntz xX 540 Penchior A All %; 500-2,000° 148 
22s Ni-Clad A BTSCH S41 Pennsalt A All %%; 350° max. 149 
226 Nick-Sil F 542 Permanite A 360° max. TD 150 
26 Olympic A S44 Plastite A 175° max. PTSD 156 
235 Olympic A S45 P-Basolt A 200° max. T 159 
236 Palladium A All %; any temp. 559 Thiokol A 160 
240 Platmum A All %; any temp. 600 Acid Brick A 1,200° max. 
242 Ir-Plat. A All %; any temp. 603, 612,615 Glass A ° THDR 
244 Rh-Plat. A All %; any temp. 604 Ceratherm A = 200-400° depending on design BIPTSCHDFR 161 
245 Pyrasteel A BIVPTSCHDF 606 Stoneware A All conditions BIVPTCHDFR 162 
268 Silver A All %: any temp. 607 Glass-L A 600° max. PTCH 163 
270 304-Clad A 10% max. BTSCH 611 Porcelain A All %; any temp. BIPTDR 165 
271 316-Clad A 10% max. BTSCH 614 Glass-L A All cone.; 250° max.; agitated BTCH 184 
275 St. 301 V 616 Pyrex A 196, 206 
276 St. 302 617 Stoneware A 14400° BIPTSCHFDR 20 

A 10%; any temp. VTSCDF 618 Vitree 1,000° max. 217 

F = Sat.; boil. 621 Vycor A 219 
278 St. 303 Vv 700 Ace Saran A P 224 
279 St. 304 V 71 Haveg A All %; 300° max. BIVPTDFR 226 

A 10%; any temp. VTSCDF 713 Haveg A All %; 300° max. BIVPTDFR 231 

A 10%; boil. BIVP 715 Heresite A 200° max. 264 
230 St. 308 Vv 716 Heresite A 200° max. 235 
281 St. 309 Vv 718 Koroseal A All %; 150° max. TD 236 
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No. Material Rating Exposure Conditions Applications No. Material Rating Exposure Conditions Applications 
720 Lamicoid A T 240 Platinum A 
726 Nukemite A 150° max. PTSDF 242 Ir-Plat. A 
733 Permanite A 360° max. BVPDT 244 Rh-Plat. A 
737 Resilon A 175° max. PTSD 245 Pyrasteel xX 
742 Teflen \ Rw VP 249 Resistac A BIVCHE 
746 Tygon A All ©; 180° max. BIPTSCDF 266 Lead A TC 
800 Ace Hd. Rub. A BIVPTDF 268 Silver A 
801 Acidseal A All %; 150° max. BIPTSDF 275 St. 301 x 
802 Acidseal A All ©%; 150° max. BIPTSDF 26 St. 302 x 
805 Butyl A Dry salt; aqueous sol. at Rm. 278 St. 303 x 
809 Fairprene A 279 St. 304 x 
817 Heresite A Sat.; 212° max. 230 St. 308 xX 
835 Perbunan A Dry salt; aqueous sol. at Rm: 281 St. 309 x 
836 Natural (S) A 282 St. 310 x 
837 Natural (H) A 283 St. 316 vV 
R38 GR-S (S) A 284 317 
839 GR-S (H) A 285 St. 321 xX 
840 GR-A (S) A 286 St. 347 x 
R41 GR-A (H) A 287 St. 403 x 
842 GR-M (S) A 288 St. 405 x 
843 GR-P (S) x 290 St 410 x 
844 GR-I A 291 St. 414 xX 
B46 Saniprene A All ©; 150° max; BIPTSDF 292 St. 416 x 
R49 Superflex. A All %; 150° max, BIPTSDF | 293 St. 418 x 
853 Thiokol A 150° max. T 294 St. 420 x 
854 Thiokol A PTSCDF 295 St. 430 Xx 
855 Triflex A All ©; 150° max. BIPTSDF 296 St. 430-F x 
856 Triflex A Dry salt; aqueous sol. at Rm. 297 St. 431 x 
298 St. 440-A xX 
ALUMINUM CHLORIDE 300 St. 440-€ x 
31 St. 442 xX 

3 Admiralty Vv 303 St. 446 xX 
4 Admiralty i cu 316 St. CF-20 A BIV 
6 Adnic 4 319 St. CF-7M A Sat.; 100° 
10-17) Aluminum Vv Sol.; rm. 367 Super-Ni. F PTCH 
22 Ambraley F CH 368 Tantalum A Not used commer. 
23 Ambraley CH 369 Telnic 
24 Ambraloy k CH 390 Worthite F Cold, weak BIV 
29-40 Ampco 4 BIVPTCHDF 401 Karbate A All ©2; to boil. BIVPH 
42 Antaciron A All conditions BIV 402 Karbate A All ©; to boil. BIVPH 
S4 Brass x 403 Kempruf A All ©); any temp. TR 
61 brass xX 404 Acheson A All “2; any temp. TR 
63 Brass FV PCH 500 Sul. cement \ Solutions; 200° max: PT 
66 Breaze Vv Sol Sul. cement 4 Solutions; 200° max. PT 
73 Bronze F VT 502 Furan cement 4 Solutions; 360° max. PT 
74 Bronze F v 503 Furan cement \ Solutions; 369° max. PT 
75 Bronze F VP 504 Phen. cement A Solutions; 360° max. PT 
76 Bronze F Instruments 50S Phen. cement A Selutions; 360° max. PT 
77 Bronze x 506 Silicate cement A Solutions; 1600° max PT 
&8 Chiermmet \ All ©), and temp BIVCHF 507 Silicate cement A Solutions; 1600° max, PT 
89 Chlorimet \ All ©); moderate temp. BIVCHF 513 Asplit A All ©); 350° max. 
Copper Vv 514 Asplit-F A All ©); 350° max. 
114 Copper F PTCHR $15 Basolit A 200° max. T 
118 Copper Vv 517 Carbeoline A 
123 Cupro-Ni F CH 518 C-Basolit A 200° max. T 
124 Cupro-Ni Vv 521 Causplit \ All ©); 350° max: 
139 Durce 4 All ©, at moderate temp. BIVHF $23 Duralon A 350° max. BIPTCHDF 
140 Durichlor A All % and temp BIVPCHFR 524 Durisite A 350° max. BIPTCHDF 
M41 Durimet A All ©; at moderate temp. BIVHF 534 N-Series A 25%; Rm. BIVPTCDF 
142 Durimet A All ©) at rm BIVHF 535 Nukem A 350° max. 7 
143 Duron A All ©) and temp.; 140 preferred BIVPHFR 536 Nukem A T 
148 Everdur F BIVR 538 Penchlor A All ©; 750° max. 
149 Everdur F PTCHDR 539 Penchlor A Ali ©%; 750° max. 
150 Everdur F PCH 540 Penchlor A All %; 500°.2,000° 
156 Geld A S41 Pennsalt A All ©]; 350° max. 
159 Hastelloy A All ©; 160° max. BIVPT S42 Permanite A TD 
160 Hastelley A Al any temp.; also as dry BIVPTCHDF S44 Plastite A 75° max. PTSD 

catalyst with organics up to 545 P-Basolit A 200° max. T 

300 554 Silastic A ASTM D-543-43 
161 Hastelloy A All “7; 125° max. BIVPT 556 Staminite A All % TD 
162 Hastelloy A Rm. max. V 559 Thiokol x 
163 Stellite A Moist; rm. max.; dry; 300° max. BIV 600 Acid Brick A 1,200° max. TDR 
165 Stellite } Moist; rm. max.; dry; 300° max. BIV 603, 612,615 Glass A THDR 
184 Inconel 65° Ceratherm 200°-400°, depending on design BIPTSCHDFR 
196, 200, 266 Lead A TC 606 Stoneware A All conditions BIVPTCHDFR 
21€ Monel A 26%; 66° VT 607 Glass-L A 600° max. PTCH 
217 Monel-Clad A BTSCH 610 Stoneware A All ©%; any temp. BIVPTCHDR 
219 Muntz z 611 Porcelain A Ali %%; any temp. BIPTDR 
224 Nickel A 65°%; 65° 614 Glass-L A All ©); 250° max.: agitation BITCH 
226 Nick-Sil. F Instruments 616 Pyrex A 
231 Ni-Resist F 26%; 65° 617 Stoneware A 140°--160° BIPTSCHDFR 
2M Oly mpic Vv 618 Vitreo 1,000° max. 
235 Olympic V 619 Vitreosil A 
236 Palladium A 621 Vycor A 
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127-133 Dowmetal 


No. Material Rating Exposure Conditions Applications Ne. Material Rating Exposure Conditions Applications 
700 Ace Saran A P 139 Durco A All % and temp. BIVHF 
704 DC Silicone A ASTM D-M3-43 HD | 140 Durichlor A All “> and temp. BIVPCHFR 
7 Haveg A All 300° max. BIVPTDFR | 141 Durimet A All ©, and temp. BIVHF 
713 Haveg \ All 300° max BIVPTDFR 142 Durimet A All ©} and temp. BIVHF 
715 Heresite A 200° max 143 Duriren A All ©; and temp. BIVPHFR 
716 Heresite \ 200° max 148 Everdur A Dry BIVR 
718 Koroseal \ All ©G; 150° max. TD X Moist 
720 Lami ord A T 149 Everdur A Dry PTCHDR 
726 Nukemite \ 150° max. PTSDF x Moist 
733 Permanite 4 360° max. BVPDT 150 Everdur A Dry PCH 
Pyroflex \ PTCHD x Morst 
737 Residon \ 175° max PTSD 156 Geld A All and temp. 
741 Sealon \ 160° max BPTDF 159 Hastelloy A Wet; any uu BIVYTCH 
742 Teflon \ Rm VP | 160 Hastelloy A Wet; any temp BIVPTCH 
Tygon A 180° max BIPTSCDF 161 Hastelloy A Wet: any temp. BIVPTCH 
300 Ace Hd Rubber \ 162 Hastelloy A Wet; any temp BIVPS 
801 Acidseal \ All ©); 150° max. BIPTSDF 163 Stellite A Wet; any temp. BIV 
soz Acidseal A \ 150° max BIPTSDF 165 Stellite A Wet; any temp. BIV 
805 Buty! \ Dry salt; aqueous sol.; rm. 184 Inconel A All “,; 70° 
809 Fauwprene \ 185 Inc-Clad A BTSCH 
817 Heresite \ Sat.; 212° max 216 Mone! A 2.7° 5; 70°; aerated (VP, anhyd.) (V, 
835 Perbunan \ Dry salt; aqueous sol.; rm. aqua) 
Natural \ x 10°); 70°; aerated 
837 Natural (H) \ 217 Mone!l-Clad A BTSCH 
838 GR-S‘(S A 219 Munt: A Dry CH 
GR-S\H \ x Morst 
GR-A(S \ 224 Nickel Hydroxide; 1.1 70°; aerated 
S41 GR-A (H) \ x Hydroxide; 2.7 70°; aerated 
842 GR-M (S) A X Hydroxide; 10°); 70°; aerated 
GR-P (S) X 225 Ni-Clad \ BTSCH 
844 GR.-! A | 226 Nick-Sil A Dry Lustruments 
846 Sanwrene A All “p; 150° max BIPTSDF | x Moist 
848 Silastic 4 \STM | 231 Ni-Resist A All 70° (BV, anbyd)(BIV, 
849 Supertlex A All %; 150° max. BIPTSDF aqua) 
853 Thiokol v 150° max T = Olympic x 
854 Thiokol V 150 max PTSCDF | 235 Olympic x 
855 Triflex A All 150° max. BIPTSDF 236 Palladium A All ©% and temp. 
856 Vistanex A Dry salt; aqueous sol.; rm. | 240 Platinum 4 All and temp 
(242s A All and temp 
AMMONIA | 244 Rh-Plat. A All % and temp 
245 Pyrasteel A BIVPTSCHF 
3 Admiralty x | 268 Silver A  Oxygen-free sol. to 160’ 
4 Admuralty A Dry CH | X Over 160°; anhydrous 
X Moist | 270 304-Clad A All %; 70 BTSCH 
6 Ada Vv 271 316-Clad A All 70 BTSCH 
10-17) Aluminum \ Dry; any temp. BIPTSCHDF | 274 430-Clad A Al 70 BTSCH 
AV All Rm., boil. BIPTSCHDF | 275 St. 301 A BIVTSCH 
22 Ambraley \ Dry CH 276 St. 302 A BIVTSCH 
x Mort A All 70 VTSCDF 
23 Ambraloy A Dry CH X Gas; hot 
xX Monst A Sp. gr. 0.91; 70°; boil. gas liquor 
24 Ambraley \ Dry CH 278 St. 303 A rv 
x Moist 279 St. 304 \ BIVPTSCHDF 
S4 Brass \ Dry CH 4 All ©; 70 VTSCDF 
X Moist X Gas; hot 
61 Brass \ Dry VCH 4 Cone.; 70° BIVPI 
xX Moist 280 St. 308 \ BIVPTSCHDF 
63 Brass \ Dry PCH 281 St. 309 \ BIVTSCHDI 
X Moist | 282 St. 310 A BIVPTSCHDF 
66 Bronze xX | 28° St. 316 4 BIVPTSCHDF 
73 Bronze \ Dry VI A VICHDF 
x Moist 4 Cone.; 70° BIVP! 
74 Bronze A Dry v 2384 St. 317 4 BIVPTSCHDF 
xX Morst 28s St. 321 BIVPT 
75 Bronze A Dry vr St. 447 4 BIVPTSCHDF 
x Moist 287 St. 403 A IV 
76 Bronze \ Dry Instruments | 288 St. 405 A BIVTSCHDF 
X Moist 230 St. 410 4 BIVPTSCHDP 
77 Bronze A Dry PCH | 4 Cone.; 70° BIVP 
X Moist | 291 St. 414 \ IV 
81 CA-FA20 A Cone. sol.; 70° BIVP 292 St. 416 A IV 
8&2 CA-MM V Cone. sol.; 70° BIVP 293 St. 418 A 
8s Cast Iron A Aqua St. 420 A 
Cast A 295 St. 430 BIVPTSCHDF 
88 Chiorimet A All © and temp. BIVCHF X Gas; hot 
89 Chierimet A All % and temp. BIVCHF A All ©); 7° VTSCHDF 
ill Copper x 4 Sp. er. 0.91; 70°; boil. gas liquor 
114 Copper A Dry PTCHR 296 St. 430-F \ IV 
X Moist 297 St. 431 A IV 
118 Copper x St. 440-4 A 
123 Cupro-Ni A Dry CH | 300 St. 440-C A IV 
X Wet 301 St. 442 A BIVTSCHDF 
124 Cupro-Ni F 303 St. 446 \ BIVPTSCHDF 
A Liquid or hydroxide 313 St. CF-7 All %; Rm.-boil. 
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318 
319 
| 338 
367 
368 
3 369 
401 
402 
403 
404 
500 
501 
502 
503 
504 
505 
506 
507 
510 
513 
514 
515 
518 
521 
523 
| 524 
535 
| 536 
539 
| S41 
542 
544 
545 
544 
556 
559 
600 
603, 61 
691 
607 
610 
611 
64 
| 617 
618 
619 
700 
703 
704 
| 706 
713 
715 
716 
| | 720 
726 
727 
728 
729-732 
733 
736 
737 
738 
73% | 
740 
741 
742 
746 
800 
801 
836 
| 837 
838 
| 839 G 
840 
841 CG 
842 G 
843 G 
844 G 
846 Si 
‘ 
CHEMICA 


Ne. Material Rating Exposure Conditions Applications No. Material Rating Exposure Conditions Applications 
318 St. CF-7C A All ©; Rm.-boil. 849 Superflex A Up to sat.; 150° max.; in water BIPTDF 
319 St. CF-7M A All ©); Rm.-boil. 853 Thiokol Vv 150° max. T 
338 St. CK-25 All %; Rm.-boil. 854 Thiokol A 150° max. PTSCDF 
367 Super-Ni A Dry PTCH 
V Moist PTCH AMMONIUM SULPHATE 
Tantalum xX 
Telnic x 3 Admiralty F 
401 Karbate A All %; to boil. BIVPCHF 4 Admiralty V CH 
402 Karbate A All %,; to boil, BIVPCHF b Adnic V_ All %; 70° 
403 Kempruf All %; any temp. 10-17 Aluminum A 5% max.; Rm. PT 
404 Acheson A All ©); any temp. A Dry powders 
500 Sul. cement F 200° max. T 19 Alloyco A = 10%, Sat.; boil. BV 
| 501 Sul. cement F 200° max. ? A Plus free HsSO4 @ 150° BV 
502 Furan cement A 360° max. PT 22 Ambraloy V CH 
5e3 Furan cement A 360° max. PT 23 Ambraley V CH 
504 Phen. cement A 360° max. PT 24 Ambraley V CH 
50S Phen. cement A 360° max. PT 29-40 Ampco A BIVPTSCHDF 
506 Silicate cement X = 1,600° max. 54 Brass x 
507 Silicate cement X 1,600° max. 61 Brass xX 
SOx Acichler A __ Dilute and conc.; 300° max. 63 Brass VF PCH 
510 Acitite V Dilute and conc.; 250° max. 66 Bronze F 
513 Asplit A All ©); 350° max. 73 Bronze V VT 
514 Asplit-F A All ©); 350° max. 74 Bronze V V 
51S Basolit xX 75 Bronze VP 
518 C-Basolit xX 76 Bronze Vv Instruments 
$21 Causplit A All “|; 350° max. 77 Bronze xX 
523 Duralen 350° max BIPTCHDF 81 CA-FA20 A boil; BIVP 
524 Durisite A 350° max. BIPTCHDF 82 CA-MM A 10%; boil, BIVP 
535 Nukem A T 8s Cast lron A 
536 Nukem A T 56 Cast lron A 
539 Penchlor A All 70° max. 838 Chlorimet A All ©} and temp: BIVCHF 
S41 Pennsalt A All 350° max. 89 Chlorimet A All % and temp. BIVCHDF 
542 Permanite A TD il Copper F 
544 Plastite Vs175° max. PTSD 114 Copper V PTCHR 
54S P-Basolit x 117 Copper V P 
554 Silastic A ASTM D-543-43 118 Copper F 
556 Stammmite xX 119 Corresiren A 25°>; Rm: BIP 
559 Thicke! 150° max. 123 Cupro-Ni CH 
600 Acid Brick A TDR 124 Cupro-Ni F 
603, 612,615 Glass A THDR 139 Durce A All © and temp. BIVHF 
604 Ceratherm A 200°--400°,, depending on design BIPTSCHDFR 110 Dur ichlor All % and temp. BIVPCHFR 
606 Stoneware A Not commonly used M41 Durimet A All % and temp. BIVHF 
607 Glass-L V PTCH 142 Durimet A All ©) and temp. BIVHF 
610 Stoneware A All ©); any temp. BIVPTCHDR 143 Duriren A All © and temp. BIVPHFR 
611 Porcelam A All ©; and temp. BIPTDR 148 Everdur V BIVP 
614 Glass-L V BTCH 149 Everdur V PTCHDR 
617 Stoneware A  140°-160° BIPTSCHDFR 150 Everdur Vv PCH 
618 Vitree v 1,000° max. 159 Hastelloy A All © to 180° BIVPT 
619 Vitreosil \ 160 Hastelloy A All % to boil. BIVPTCH 
700 Ace Saran xX 161 Hastelloy A All % to boil. BIVPTCH 
7 Compar xX 162 Hastelloy A All % to boil. BIVP 
704 DC Silicone A ASTM D-543—43 HD 163 Stellite A All ©; Rm. BIV 
706 Formica A Cone.; Rm. PTF 165 Stellite A All %; Rm. BIV 
713 Haveg A = 300° max. BIVPTDFR 184 Inconel A Sat. plus 5°) sulphuric; 150° 
715 Heresite A 200° max. 193, 196, 200, 266 Lead A Various “2; Rm. PT 
| 76 Heresite A 200° max. 216 Monel A Sat. plus 5°% sulphuric; 150° BIVPTHDF 
720 Lamicoid A T 217 Mone!-Clad \ BTSCH 
72 Nukemite A PTSDF 219 Muntz X 
727 Nylen A 224 Nickel F Sat. plus 5°) sulphuric; 150° PH 
728 Nylea A 225 Ni-Clad A BTSCH 
72 Nylon A 226 Nick -Sil Vv Instruments 
733 Permanite A 360° max. BVPDT 231 Ni-Resist A Sat. plus 5% sulphuric; 150° BIV 
736 Pyroflex A PTCHD 234 Olympic F 
77 Resilon Vv 175° PTSD 235 Olympic F 
738 Resistoflex x 245 Pyrasteel v BIVPTSCHF 
TY Resistoflex x 249 Resistac A BIVCHF 
740 Saran X %? 270 304-Clad A 1,5%; 7° BTSCH 
741 Sealon A 160° max. BPTDF 271 316-Clad A 1,5%; 7 BTSCH 
742 Tetlon A Rm VP 274 430-Clad A 1,5%; 70° BTSCH 
746 Tygon Vs 180° max. BIPTSCDF 275 St. 301 A BIVTSCH 
£00 Ace Hd Rubber A BIVPTDF 276 St. 302 A BIVTSCH 
801 Acidseal A Up to sat.; 150° max.; in water BIPTDF A 1%; 50%; 70° VTSCDF 
817 Heresite A Sat.; 212° max.; aqueous sol. X 10% Sat.,; boil. 
836 Natural (S) A A 10%; Sat. cold; boil; 
837 Natural (H) A 278 St. 303 A IV 
838 GR-S (S) A 279 St. 304 A BIVPTSCHDF 
839 GR-S (H) A A 1%; 5%; 70° VTSCDF 
810 GR-A (S) A x 10°% Sat.; boil. 
GR-A (H) A A 10%; boil. BIVP 
812 GR-M (S) A 280 St. 308 A BIVPTSCH 
843 GR-P (S) x 281 St. 309 A BIVTSCH 
B44 GR-I A 282 St. 310 A BIVPTSCH 
846 Saniprene A Up to sat.; 150° max.; in water BIPTDF 283 St. 316 A BIVPTSCH 
Bay Silastic A ASTM D-54343 X 10% Sat.; boil. 
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Rating Exposure Conditions Applications Rating Exposure Conditions Applications 


Rm. VP 

180° max. BIPTSCDF 
BIVPTDF 

All ©; 150° max. BIPTDF 

All ©); 150° max; BIPTDF 


10°; Sat. cold; boiling Teflon 
boil. BIVP Tygon 
BIVPTSCH Ace Hd. Rubber 
BIVPTSCH Acidseal 
BIV?TSCH Acidseal 
Fairprene 
Heresite 
Natural (S) 
Natural (H) 
GR-S (S) 
GR-S (H) 
GR-A (S) 


Sat.; 212° max, 


B28 


BIVPTSCHDF 
VTSCHDF 

IV 

IV All ©); 150° max. BIPTDF 
ASTM D-543-43 

All “|; 150° max, BIPTDF 
150° max. T 

150° max. PTSCDF 
All ©; 150° max. BIPTDF 


IV 
BIVTSCH 
BIVPTSCH 
BIV 


Conc.; Rm.-boil. 
Conc.; Rm.-boil. BENZOL 
PTCH 
Not used commer. Admiralty 
Admualty 
All any temp. Adnic 
All ©); to boil. Aluminum 
All to boil. j 22 Ambraloy 
All any temp. Ambraloy 
All ; any temp. Ambraloy 
Ampco 
Beryico 
Brass 
Brass 


CH 


Rm., boil. BIPTSCHDF 

CH 

CH 

CH 
200° max. BIVPTCHDF 
200° max. 
CH 
VCH 
PCH 


360° max. 

Furan cement 360° max. 
Phen. cement 
Phen. cement 
Silicate cement 
Silicate cement 
Asplit 
Asplit-F 
Basolit 
Carboline 
C-Basolit 
Causplit 
Duralea 
Durisite 
Lumnite 
Nukem 
Nukem 
Penchlor 
Pennsalt 
Permanite 
Plastite 
P-Basolit 
Silastic 
Thicke! 
Acid Brick 

612, 615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 
Porcelain 


360° max. 
360° max. 
VT 

VP 
Instruments 


PCH 


1,600° max. 


393335335 


1,600° max. 

All 150° max. 
All ©); 350° max. 
200° max. 


200° max. T 

All ©); 350° max. 

350° max. BIPTCHDF 

350° max. BIPTCHDF 
TD 


All ©]; any temp, B 
All ©, and temp. BIVCHF 
All ©) and temp. BIVCHF 


PTCHR 
P 
; 750° max, 


; 350° max. CH 


175° max. 

All “> and temp. BIVHF 

All ©) and temp. CHFR 

All % and temp. BIVHF 

All “% and temp. BIVHF 

All ©) and temp. BIVPHFR 
BIVR 
PTCHDR 
PCH 


200° max. 
ASTM D-543-43 
150° max. 

TDR 

THDR 
200°-400°, depending on design BIPTSCHFDR 
All conditions BIVPTCHFDR 
600° max. PTCH 
All ©}; any temp. BIVPTCHDR 
All and temp BJPTDR 
All ©); under 302°; agitation BTCH Hastelloy 
Hastelloy 


Any temp. to cracking temp; 
All cone. to boil. 

All cone. to boil. 

All cone. to boil. 

All cone. to boil. 

All conc. to boil. 

All cone. to boil. 

Boil. 

Boil. 


140°-160° BIPTSCHDFR 
1,000° max. 


ASTM D-543-43 HD 
All 300° max. BIVPTDFR 
All ©]; 300° max. BIVPTDFR 
200° max. 
200° max. 
All % TD 
T 
PTSDF 
360° max. BVPDT 
PTCHD 
175° max. PTSD 


160° max. BPTDF 


Boil. 


Boil. 


Any temp. to cracking temps 
Any temp. to cracking temp, 
Any temp. to cracking temp. 
Any temp. to cracking temp. 
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A 
A 
¥ St. 317 A 
St. 321 A 
St. 347 A 
St. 403 A 
St. 405 
Se. 410 A 
d A 
Se. 414 A 
i St. 416 A 
Se. 418 I A 
: 294 St. 420 Rim. GR-A (H 4 
295 St. 430 
1%; 50%; 70° 
296 St. 430-F 
P 297 St. 431 
298 St. 440-A 
300 St. 440-C 
sol St. 442 
303 St. 446 
316 St. CF.20 
318 St. CF-7C | 
319 St. CF-7M 
367 Super-Ni 
; 368 Tantalum 
369 Telnic || 
390 Worthite 
401 Karbate 
402 Karbate 
403 Kemprufl 
404 Acheson | 
500 Sul. cement 
Sel Sul. cement 
Se 
50 
j 50 
50 
sot 
50 
51 
5! 
T 77 Bronze 
51 8s Cast lron 
$1 86 Cast lron 
52 87 Causul 
524 a9 Chlorimet 
532 Copper 
53 
a 536 
539 
54 
544 
545 
554 
: 559 5) 
600 51 
603 52 
604 52 
| 53 
610 53 
611 53 
‘ 614 Glass-l 53 
616 Pyrex 53 
618 Vitreo 163 Stellite BIV 54 
621 Vycor 165 Stellite BIV 54 
700 Ace Saran 184 Inconel 54 
704 DC Silicone 216 Monel vc 54. 
71 Haveg 216 Monel-Clad BTSCH 54! 
a 713 Haveg 219 Muntz CH 554 
715 Heresite 224 Nickel T 554 
716 Heresite 225 Ni-Clad BTSCH 554 
718 Koroseal 226 Nick-Sil Instruments on 
‘ 720 Lamicoid 231 Ni-Resist | | BI 603 
726 Nukemite Olympic j 604 
733 Permanite 235 Olympic 606 
™ Pyroflex A 236 Palladium 607 
740 Saran A || 242 Ir-Plat. 611 
71 Seabon A 244 Rh-Plat. 614 
126 CHE 


Rating 


Exposure Conditions 


Applications 


Exposure Conditions 


Applications 


Silicate cement 
Silicate cement 
Acichlor 

Acitite 

Asplit 

Asplit-F 
Basolit 
Carbolime 
C-Basolit 


Permanite 
Plastite 
P-Basolit 
Silastic 
Staminite 
Thickol 
Acid Brick 
, 612,615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 
Porcelain 
Glass-L 


> 


Any temp. to cracking temp, 
All ©); any temp. 
All ©); any temp. 
All ©); any temp. 


Hot 
Any temp. 


Any temp. 


Hot 
Any temp, 


Any temps 


High temp. 


; to boil, 
; to boil 
; any temp, 


any temp. 


one.; 250° max, 
max. 


max, 


750° max. 
75)" max. 
50 -2,000° 


; 350° max. 


D-543-43 


200° 400 
Not commonly used 
600° max 

All ©); any temp. 

All ©), and temp. 
Under 302°; agitation 


. depending on design 


BIVPTSCHF 


BTSCH 
BTSCH 
BTSCH 
BIVTSCHDF 
BIVTSCHDF 


BIVPTSCDF 
VTSCDF 
BIVPTSCDF 
BIVTSCHDF 
BIVPTSCHDF 
BIVPTSCDF 


VTCHDF 
BIVPTSCDF 
BIVPTSC 
BIVPTSCH 
IV 

BIVTSC 
BIVPTSCDF 
IV 

IV 


BIVPTSCHDF 
VTSCHDF 

IV 

IV 


IV 
BIVTSCHDF 
BIVPTSCDF 


PTCH 


Not used commer. 
BIVP 


BIVP 
T 


T 
T 


BIPTCHDF 
BIPTCHDF 


T 
T 


T 
T 


TDR 
THDR 
BIPTSCHDFR 


PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


Stoneware 
Vitreo 
Vycor 

Ace Saran 
Compar 
DC Silicone 
Haveg 
Heresite 
Heresite 
Koroseal 
Lamicoid 
Nixon 
Nixon 
Permanite 
Pyroflex 
Resilon 
Resistoflex 
Resistoflex 


Textolite 
Textolite 


Natural (S) 
Natural (H) 
GR-S (S) 
GR-S (H) 
GR-A (S) 
GR-A (H) 
GR-M (S) 
GR-P (S) 
GR-I 
Saniprene 
Silastic 
Superflex 
Thiokol 
Thickol 
Triflex 
Vistanex 


BROMINE 


3 Admiralty 


Admiralty 


140°-160° 
1,000° max. 


Cone.; —49° to boily 
ASTM D-543-43 
All conditions 

200° max. 

200° max. 


“a 


360° max, 


Conce.; to boil; 
Cone.; 275° maxs 


Dry 
Moist 
Dry 
Moist 
Dry gas 


Dry 
Moist 
Dry 
Moist 
Dry 
Moist 


Dry 
Moist 
Dry 
Moist 
Dry 
Moist 
Dry | 
Moist 
Dry 
Moist 
Dry 
Moist 
Dry 
Moist 
Dry 
Moist 
Dry 
Moist 
Dry; all temp; 
Wet 


BIPTSCHDFR 
P 

TD 
BIVPTDFR 


BIVCHF 
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245 Pyrasteel A 616 Pyrex 
268 Silver A 617 ‘ 
270 304-Clad A 618 
271 316-Clad A 621 RS. 
274 430-Clad A 700 F 
275 St. 301 A 703 shirts 
276 St. 302 A 704 ees. 
713 
|| VTSCDF 715 
278 St. 303 IV 716 # 
279 St. 304 718 . ‘ 
230 St. 308 723 
281 ‘St. 309 724 8 
310 733 BVPDT 
283 St. 316 736 PTCHD 
| 737 
284 St. 317 739 IvP 
245 St. 321 740 Saran 77? ae 
286 St. 447 741 Sealon . 
287 St. 403 742 Teflon Rm. ve ec) te 
| 288 St. 405 744 | 77°-122° BI 
| 290 St. 410 | 745 779-122? BI 
291 St. 414 746 Tygon 
292 St. 416 800 Ace Hd. Ru ob Cae 
293 St. 418 801 Acidseal 
294 St. 420 802 Acidseal 
295 St. 430 805 Butyl 
296 St. 430-F 835 Perbunan 
| 297 St. 431 836 es 
298 St. 440-A 837 oe ek 
300 St. 440-C 838 
301 St. 442 839 
308 St. CB-36 841 
367 Super-Ni 842 
368 Tantalum 843 
369 Telnic 844 
401 Karbate All 846 
4102 Karbate All 848 
403 Kempruf All 849 
404 Acheson T 853 150° max. T 
500 Sul. cement 854 150° max, PTSCDF 
501 Sul. cement 855 Eas 
502 Furan cement 300° max PTD 856 bs if 
Furan cement 300° max. PTD 
Phen. cement 300? max. PTD 
50S Phen. cement | 300” max. PTD 
506 1.400? max. TD 
507 1,600° nuax. TD 
513 All 350 
514 All ©); 350° 6 Adnic 
51S 10-17 Aluminum 
517 22 Ambraloy CH 
518 
521 Causplit All 350° max, 23 Ambraloy CH 
| S23 Duralen 350° max. 
524 Durisite 350° max, 24 Ambraloy CH tae 
| 534 N-Series 
535 Nukem | 22-40 Ampco 
536 Nukem Brass CH 
537 Pecomastic 
538 Penchlor All 61 VCH 
510 Penchlor All 63 PCH 
54 TD 66 
545 73 vr 
554 ASTM 
556 All % 74 v pe 
559 
600) 75 vP 
604 76 Instruments 
606 
607 77 PCH ie 
610 
614 
127 
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Applications i Rating Exposure Conditions 


BIVCHF 


Dry 
Moist 
302° max. 
Dry 
Mout 


120° max. 
120° max. 
360° max. 
300° max. 
360° max. 
360° max. 
1,600° max. 
1,600° max. 


BIVR 
PTCHDR 


PCH 


Dry only 

HBr; any temp. BIVPTCH 
Wet gas; Rm. only BIVPTCH 
Dry only 

Wet gas; Rm. only BIV 

Wet gas; Rm. oaly BIV 


©); 750° max. 
: 750° max. 
©; 500°-2,000° 


175° max. 
ASTM D-543-43 


TDR 

THDR 
200°-400°, depending on design BIPTS ‘HDFR 
All conditions BIVPTCHDFR 
600° max PTCH 
All ©); any temp. BIVPTCHDR 
All © and temp. BIPTDR 
Under 212°; small capacity units BTCH 


Instruments 


140°-160° BIPTSCHDFR 
1,000° max. 


Flevated temp. 
Rm 
Elevated temp. 
Rm. 
Elevated temp. 


Liquid 
ASTM D-543-43 


BIVPTSCHF 200° max. 


200° max. 


70°; Bromine water 


BREE 33 
eeee ee 


A 
A 
A 
xX 
F 
A 
A 
F 
A 
A 
A 
x 
A 
x 
A 
x 
A 
x 
A 
A 
x 
A 
A 
A 
x 
A 
x 
A 
x 
A 
x 
x 
xX 
xX 
x 
x 
x 
xX 
x 
xX 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 


~ 
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. 
89 Chiorimet | St. 440-C 
St. 442 
ill Copper St. 446 
Super-Ni PTCH 
Copper 
Tantalum CH 
118 Copper Telnic 
123 Cupre-Ni Worthite 
Karbate 
124 Cupre-Ni Kempruf 
Sul. cement 
127-133 _Dowmetal Sul. cement 
139 Durco Furan cement 
140 Durichler Furan cement 
M41 Durimet Phen. cement 
142 Durimet Phen. cement 
143 Duriren Silicate cement 
; 148 Everdur Dry 507 Silicate cement 
Moist $13 Asplit 
149 Everdur Dry 514 Asplit-F 
Moist 51S Basolit 
150 Everdur Dry Le 518 C-Basolit T 
Moist 523 Duralon 
156 Geld 524 Durisite 
159 Hastelloy 535 Nukem 
160 Hastelley 536 Nukem T 
11 Hastelley 538 Fenchlor All 
162 Hastelloy 539 Penchior All P| 
163 Stellite 540 Penchlor All 
165 Stellite Sl Pennsalt 
184 Inconel Dry 542 Permanite 
Wet S44 PTSD 
216 Monel Dry 545 P-Basolit 
Wet Silastic 
219 Muntz Dry CH 559 Thiokol 
Mout 600 Acid Brick 
224 Nickel Dry 603, 612, 615 Glass 
Wet 604 Ceratherm 
226 Nick-Sil. Dry Pe 606 Stoneware 
Mowst 607 Glass-L 
21 Ni-Resist Dry 610 Stoneware 
Wet 611 Porcelam 
234 Olympic Dry 614 Glass-L 
616 Pyrex 
Moist 618 Vitreo 
240 Platinum Rm 619 Vitreesil 
621 Vyceor 
242 Ir-Plat. 700 Ace Saran 
244 Rh-Plat. 704 DC Silicone 
Haveg 
245 Pyrastee! 
264 Silver 716 Heresite Pp 
275 St. 301 720 Lamxord 
; 276 St. 302 726 Nukemite PTSDF 
70° 733 Permanite 
i 70°; Bromine water 736 Pyroflex PTCHD 
| 303 737s: Resilen 175° max. PTSD 
304 738 Resistoflex 
739 Resistoflex 
308 740 Saran 17° 
71 Sealon 160° max. BPTDF 
310 742 Teflon Rm. vP 
316 190° max. 
7 Buty! 
70°; Bromine water 509 Fairprene 
317 gi7 Heresite Sat.; 212° max. 
321 Perbunan 
636 Natural (S) 
37 Natural (H) 
40s GR-S(S) 
839 GR-S (H) 
Se. 414 840 GR-A (S) 
St. 416 GR-A (H) 
Se. 418 GR-M(S) 
at 
70°; Bromine water 848 Silastic 
Se. 430-F Thiokol 
| St. 431 854 Thiokol 
St. 440-A 856 Vistaner 
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Rating 


Expesure Conditions 


Applications 


CALCIUM HYPOCHLORITE 


Admmalty 
Admwalty 


FRESE 


x 


F 
Vv 
F 
F 
F 
F 
A 
x 
xX 
A 


V 
F 
F 
A 


F 
xX 
x 
V 
F 
V 
\ 
V 
A 
A 
F 
F 
x 
x 
4 
x 
A 
xX 
A 
xX 
A 
xX 
x 
A 
A 


xX 
F 
A 
x 

V 

A 
A 
A 
A 
V 

V 

A 
V 

Vv 
A 
A 
A 
Vv 
x 
x 
x 
x 
x 


All %; moderate temp. 


All ©] and temp. 
All % and temp. 
All % and temp. 
All % and temp. 
All “% and temp. (140 preferred) 


Rm. only 
Rm. only 


3 max. free Cle; 
Over 3 g.p.. free Cls; 
3 max. free Cla; 7) 
Over 3 g.p.l. free Cle; 


3 max. free Cle; 
Over 3 g.p.l. free Cla; 


0.07%; 60° 
Over 3 g.p.l. free Cla; 
Bleach liquor; cold 


All temp. 
All temp. 
All temp. 


CH 


CH 
CH 
CH 
BIVPTCHDF 


PCH 


VT 

y 

VP 
Instruments 


BIVP 


BIVCHF 


PTCHR 
P 


CH 


BIVHF 
BIVPCHFR 
BIVHF 
BIVHF 
BIVPHFR 
BIVR 
PTCHDR 
PCH 


BIVPTSC 


BIV 


yes 


All %; any temp. 

70% max. 

70% max. 

All %; any temp. 

All %; any temp. 

Dilute sol.; low temp. only 
Dilute sol.; low temp. only 
Dilute sol.; low temp. only 
Dilute sol.; low temp. only 
Dilute sol.; low temp. only 
Dilute sol.; low temp. only 


All %; 350° max. 
All %; 350° max. 


All %; 350° max. 
350° max. 
350° max. 
350° max. 


All %; 750° max. 
All %; 750° max. 
All %; 500°-2,000° 
All %; 350° 


175° max. 


ASTM D-543-43 


200°-400°, depending on design 


All conditions 


All %; any temp. 
All % and temp. 
Under 77°; agitation 


140°-160° 
1,000° max. 


ASTM D-543-43 
All conditions 
5% at 70° 

5% at 70° 


360° max. 
175° max. 
160° max. 
Rm. 
180° max. 


All %; 150° max. 


Sat.; 212° max, 


T 


BIPTCHDF 
BIPTCHDF 
T 
T 


TD 
TPSD 
T 


TDR 

THDR 
BIPTCHDFR 
BIVPTCHDFR 
PTCH 
BIVTPCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 
P 


HD 
BIVPTDFR 


No. Material Applications No. Material Rating Exposure Conditions 
St. 418 

= VTSCHDF ve 
Adnic Dil. sol.; 70° St. 430-F | 
Aluminum Rm. St. 431 
Ambraley St. 440-A 
Ambraloy St. 440-C 
Ampco May be erratic | St. 446 : pete 
Antaciron All conditions Super Ni PTCH Ae 2 
Brass Tantalum Not used commer. ae 
Brass Telnic 

Bronze Karbate BIV 
Bronze Karbate BIV aah 

Bronze Sul. cement T j oe 
Bronze Sul. cement T Rei. 
CA-FA20 2%: 70° Furan cement T 
CA-MM 2%; 70° Furan cement T 
Cast Phen. cement T 

Cast Phen. cement 
Chiermet Silicate cement 
Chior met — 507 Silicate coment 
111 Copper S13 Asplit 
17 Copper Dil. sol. 51S Bassoliit T 
118 Copper 518 C-Basolit 
123 Cupro-Ni 521 Causplit 
124 Cupro-Ni 523. Duralon 
139 Durce 524 Durisite 
140 535 Nukem 
Durimet 536 Nukem 
M2 Durimet 538 Penchior 
143 Durirea 539 Penchior 
M8 Everdur 540 Penchior 
149 Everdur Sl Pennsalt 
150 Everdur 542 Permanite 

160 Hastelloy 545 P-Basolit 
161 Hastelley 554 Silastic 
Hastelloy 559s Thiokol 
163 Stellite = 600 Acid Brick 
165 —Stellite 603, 612, 615 Glass 
| 184 Inconel Ceratherm 
216 Monel 607 Glass-L 
0° 610 Stoneware 
219 Munts 61! Porcelain “ae 
Nickel 70° 614 Gllass-L. 
70° 616 Pyrex 
226 Nick-Sil. Instrumente 617 Stoneware 
231 Ni- Resist BIV 618 —-Vitreo 
233 NS-S v 700 Ace Saran moe 
234 Olympic 704 DC Silicone 
235 Olympic 713 Haveg 

240 Platinum 715 Heresite 
Pyrastee! BIVPTSCHF 726  Nukemite PTSDF 
St. 301 733 Permanite BVPDT 
St. 302 736 Pyroflex PTCHD 
2%; 70° VTSCDF Ressilon PTSD 
St. 303 740 Saran 

2%; 70° VTSCDF 742 Teflon VP 

2%; 70° BIVP 746 Tygon BIPTSCDF 
2800 St. 308 800 Ace Hd. Rub. BIVPTDF 
281 St. 308 801 Acidseal BIPTDF 
St. 310 805 Butyl 
2830s St. 316 BIPTS 809 
2%; 70° VTCHDF 817 Heresite 
2840s St. 317 vP 835 Perbunan 
285 St. 321 836 Natural (S) 
St. 837 Natural (H) 
287 «St. 403 838 GR-S (S) 
288 (St. 405 839 GR-S (H) 
290 St. 410 840 GR-A(S) 
2%; 70° 841 GR-A (H) 
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Rating 


Expesure Conditions 


Rating 


Exposure Conditions 


Applications 


All %; 150° max. 
ASTM D-543-43 
All %; 150° max. 


150° max. 


CARBON TETRACHLORIDE 


Admiralty 
Admiralty 


Hastelloy 
Hastelloy 
Hastelloy 


= 


A 
A 
F 
A 
F 
A 
F 
A 
A 
A 
A 
A 
FV 
A 
A 
A 
F 
A 
A 
A 
V 
\ 
V 
A 
A 
A 
A 
A 
F 
A 
A 
F 
A 
A 
A 
\ 
A 
A 
A 
A 
F 
A 
F 
A 
F 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
Vv 


Dry 


Dry 
Movwt 
Dry 
Mowt 
Dry 
Mowt 
Dry 
Dry 
Mot 
Dry 
Ury 
Moust 
Drv 
Moist 


Hot or cold 

All and temp: 
All % and temp. 
Dry 

Moist 

Dry 

Moist 

Dry 

Dry 

Moist 

Dry 

Monst 


® and temp. 

% and ter p. 

ll % and temp. 
and temp. 

9 and temp. 


Moist 

Dry 

Moist 
Dry 

Moist 

Any temp. 
Any temp. 
Any temp. 
Any temp. 
Any temp. 
Any temp. 
Boil. 

Pure 

Boil. 

Pure 

Dry 

M oust 


BIPTDF 
BIPTDF 


PTSCDF 


CH 


BIPTC 
BT 
CH 
CH 
CH 


BIVPTCHDF 


Vv 
VP 
Instruments 


PCH 


B 
BIVCHF 
BIVCHF 


PTCHF 


BIVHF 
BIVPCHFR 
BIVHF 
BIVHF 
BIVPHFR 
BIVR 


PTCHDR 


PCH 


BTSCH 
BIVPTCHDF 
BTSCH 

CH 


Fz 


gees 


Worthite 
Karbate 
Karbate 
Kempruf 
Acheson 

Sul. cement 
Sul. cement 
Furan cement 
Furan cement 
Phen. cement 
Phen. cement 
Silicate cemen 
Silicate cement 
Acichler 
Acitite 

Asplit 
Asplit-F 
Basolit 
C-Basotit 
Causplit 
Duralen 
Durisite 
N-Series 


Boil. 

Pure 

Dry 

Mout 
Boil. 

Any temp. 
Dry 

Mout 

Dry 

Mout 


All temp. 
Pure; 70° 
Pure; 70° 


Pure; 70° 


Anhydrous; 70°; boil. 
5%; 10%; 70°; aqueous sol. 
Pure; 70 


5%; 10%; 70°; aqueous sol. 
Pure; 70 


Anhydrous; 70° 
Pure; 70° 


Anhydrous; 70° 


Anhydrous; 70° 
Pure; 70° 


Boil. 


Dry 
Mowt 


Dry 

Meist 

50%; 184° 

All %%; to boil 

All %; to boil 

All any temp. 
All any temp. 


30° max. 
300° max. 
360° max. 
360° max. 
1,600° max. 
1,600° max. 


Dilute and cone.; 250° 
All %; 350° max 
All %; 350° max. 


All %; 350° max. 
350° max 
350° max. 


All %; 750° max. 


TCH 
BTSCH 
Instruments 


BIV 


BIVPTSCHF 
BTSCH 


BTSCH 
BTSCH 


VTSCDF 


BIVPTS 


VTCHDF 
vP 


VTSCHDF 


PTCH 


Not used commer. 


BIPTCHDF 
BIPTCHDF 


T 
T 
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= Material Applications Ne. Material 

; GR-P (S) x 224 Nickel A 
GR.I Vv 225 Ni-Clad A 
Silastic F x 
Superflex A 231 Ni-Resist A 
xX 233 NS-S A 
Thiokol F Olympic A 
Vistanes Vv 
235 Olympic A 
2465 Pyrastea 
3 270 304-Clad A 
Moist 271 316-Clad A 
. BI: . — 
Moist 275 St. 301 Vv 
Adnic 276 St. 302 
10-17 Ss Aluminum J Rm. A 
22 Ambraley Dry A 
Mowt 278 V 
23 Ambraloy Dry 279 304 
24 Ambraloy Dry \ 
Moist 280 308 V 
29-40 281 309 
51 Berylco 282 310 
‘ Brass Dry CH 2383 316 A 
61 Brass VCH A 
784 317 \ 
63 Brass PCH 285 321 v 
286 M7 
; 66 Bronze 287 403 x 
288 10S 
73 Bronze VT 290 410 
74 Bronze 291 414 
292 416 
75 Bronze 293 118 
j 294 420 
76 Bronze 295 430 
— 
296 430-F 
8s Cast lren 297 431 
86 Cast lron 298 440-A 
87 Causul 300 440-C 
89 Chierumet 303 146 
lll Copper 308 CB-30 
. 309 
114 Copper 367 
118 Copper Tantalum 
Telnic 
123 Cupre-Ni CH 
BIV 
124 Cupre-Ni BIV 
BIV 
127-133 Dewmetal Ir 
139 Durce 
110 Durichlor | . 
M1 Durimet 
142 Durimet | pT 
143 Duriron \ | pT 
148 Everdur r | pr 
PT 
149 Everdur 
T 
150 Everdur 
510 
160 514 
161 515 
162 Hastelloy Vv 518 
163 Stellite $21 
184 Inconel 524 P| 
18S Inc-Clad 534 
. 216 Monel 535 Nukem 
219 Muntz 537 Pecomastic 
538 Penchlor 
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Material 


Exposure Conditions 


Material 


Exposure Conditions 


Penchle 
Penchlor 
Pennsalt 
Permanite 
Plastite 
P-Basolit 
Silastic 
Stammite 
Thickol 
Acid Brick 
612, 615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 
Porcelain 
Glass-L 
Pyrex 
Stoneware 
Vitreo 
Vitreosil 
Vycor 
Ace Saran 
Compar 
DC Silicone 
Formica 
Formica 
Haveg 
Heresite 
Heresite 
Koroseal 
Lameid 
Nixen 
Nixen 


Natural (S) 
Natural (H) 
GR-S (S) 
GR-S (H) 
GR-A (S) 


\ 
A 
A 
A 
xX 
xX 
x 
A 
F 
A 
A 
A 

A 

A 
A 
A 

A 
A 
A 

\ 
A 

\ 

A 
xX 
A 
A 
A 

x 
A 

\ 
\ 
X 
a 

F 
xX 
V 
xX 

A 
A 
F 

A 
xX 
xX 
xX 
X 
X 
xX 
x 
x 
xX 
xX 
x 
xX 
xX 
xX 
xX 
xX 
xX 
xX 

A 

\ 
xX 
x 


“> <4 > 


All %; 750° max. 
All %; 500°-2,000° 
All %; 350° max. 


ASTM D-543-43 
All % 
150° max. 


200°-400°, depending on design 
All conditions 

600” max 

All %; any temp. 

All % and temp 

Under 302°; agitation 


140°-160° 
1,000° max. 


—40° to boil. 
ASTM D-543-43 
Commercial 

All %; 212° max. 
All conditions 
200° max. 

200° max. 


360° max. 
Rm.; swells slightly 


Conce.; to boil 
Cone.; 275° max. 


160° max. 


Rm. 


150° max. 
150° max. 


Ambraloy 


Ampco 
Brass 


T 


TDR 

THDR 
BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPTCHDFR 
BIPTDR 
BTCH 


BIPTSCHDFR 


BIVPTDFR 


BYPDT 


PTCHD 


P 
IVP 


BPTDF 
VP 


Dry CH 

Moist 

Dry gas BIVPTCHDF 
Dry CH 

Moist 

Dry VCH 

Moist 

Dry PCH 

Moist 

Dry 

Moist 

Dry VT 

Moist 

Dry V 

Moist 

Dry VP 

Moist 

Dry Instruments 
Moist 

Dry PCH 

Moist 

Dry gas; 70° 

Dry gas; 70° 

Dry 

Dry to 1,000° 

Wet 

Dry; all % to 950° 
Wet; all % at rm. 
Dry 


BIVP 
BIVP 


BIVCHF 


BIVCHF 
BIVCF 


Moist 
Dry PTCHR 
Moist 

Dry 

Moist 

Dry 

Moist 

Dry 

Moist 

Dry to 600° 
Wet; all %; rm. 
Dry to 500° 
Dry to 500° 


BIVCHF 
BIVPCHFR 
BIVHF 
BIVHF 


BIVR 
PTCHDR 


PCH 


480° max. 
480° max. 
480° max. 
Rm. 

Dry gas; 70° 


Gas, dry; 70° 

Gas, moist; 70° 

Gas, moist; 212° 
Chlorinated water; sat.; 70° 
Gas, dry; 70° 


Chlorinated water; sat.; 70° 
Gas, dry; 70° 
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No. Rating Agelications Ne. Rating Applications 
TD 54 
61 Brass 
| 
us 
| 73 Bronze 
610 | 
611 | 75 Bronze 
614 
616 176 Brense 
618 77 Bronze 
619 
621 | 81 CA-FA20 
P | 82 CA-MM 
703 TD | 86 Cast iron oe 
704 | 88 Chlorimet 
706 TD 
707 89 Chlorimet 
713 
715 Copper 
716 
720 
723 C. P.; 77 8 118 Copper te 
724 7 3 
725 Nixen 123 Cupro-Ni er 
726 Nukemite 
733 Permanite | 124 Cupro-Ni 
176 | 139 Durco 
736 Pyroflex 140 Durichlor 
737 Resilon 141 Durimet 
738 Resistoflex M42 Durimet 
739 Resistoflex 143 Duriron 
740 Saran 77 148 Everdur Dry 
“| 741 Seaton Moist 
142s Teflon 149s Everdur Dry 
746 Tygon Moist es 
800 Ace Hd. Rub. 150 Everdur Dry | pos 
801 Acidseal Moist 
802 Acidseal 184 Inconel Dry; to 1,000° oe 
805 Butyl Wet ak 
809 Fawprene 216 Monel Dry; to 800° BVPTSH 
817 Heresite Wet 
835 Perbunan 217 Monel-Clad Dry gas BTSCH hota 
836 219 Muntz Dry CH 
837 Moist 
838 224 Nickel Dry; to 1,000° VTHD moe 
839 Wet 
840 225 Ni-Clad Dry gas BTSCH mt 
841 GR-A (H) 226 Nick-Sil Dry Instruments eee ted 
842 GR-M (S) Moist 
843 GR-P (S) 231 Wet in 
84 GR-I 234 Olympic Dry 
846 Saniprene Moist 
848 Silastic 235 Olympic Dry 
849 Supertlex Moist 
853 Thiokol T 240 Platinum 
854 Thiokol PTSCDF 242 Ir-Plat. 
85S Triflex 244 Rh-Plat. 
856 Vistanex 268 Silver 
271 316-Clad BTSCH 
275 St. 301 
CHLORINE | 276 St. 302 he 
3 Admiralty Dry ag 
Moist j 
4 Admiralty Dry CH | <3 
Moist 
6 Adnic Dry gas 278 308 
10-17 Aluminum 279 St. 304 
Moist 
23 Ambraloy Dry CH | 280 St. 308 r 
Moist | 281 St. 309 Be 
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& SEE 


eeeee 


x 
x 
A 
F 
xX 
xX 
xX 
x 
x 
xX 
xX 
x 
xX 
xX 
xX 
x 
xX 
x 
F 
x 
x 
xX 
x 
xX 
xX 
x 
xX 
xX 
A 
F 
A 
F 
A 
A 
x 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
F 
A 
x 
xX 
A 
A 
A 
x 
xX 
A 
A 
A 
A 
x 
Vv 
A 
A 
x 
x 
A 
A 
A 
A 
A 
A 
A 


< 


> > 


Gas, dry; 70° 

Gas, moist; 70° 

Gas, moist; 212° 
Chiorinated water; sat.; 70° 
Gas, dry; 70° 


Gas, dry; 70° 

Gas, moist; 70° 

Gas, moist; 212° 
Chiorinated water; sat.; 7° 
Gas, dry; 70° 


302° max.; wet or dry 
Dry 

Mosst 

Wet 

Aqueous sol.; 68° 

All ©); dry; 338° max, 
Most 

All ©); dry; 338° 
Mosst 

All ©; any temp. 

All %; any temp, 
200° max. 

200° max. 

360° max. 

360” max. 

360° max. 

360° max. 

1,600° max. 

1,600° max. 


350° max, 
350° max. 


All %; 750° max: 
All %; 750° max. 
All %; 500°-2,000° 


175° max. 


ASTM D-543-43 


200°-400°, depending on design 
All conditions 


BIPTCHDF 
BIPTCHDF 


T 


TDR 

THDR 
BIVPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPTCHDR 
BIPTDR 

BTCH 


BIPTSCHDFR 
PH 


SF 


CHROMIC ACID 


3 


Liquid 


BIVPTDFR 
BIVPTDFR 


All conditions 
All conditions 
70° max. 
70° max. 


PTSDF 
BVPDT 
PTCHD 
175° max: PTSD 


360° max, 


160° max, BPTDF 

Rm VP 

180° max. BIPTSCDF 

Sat.; 1 atm. psi; 150° max. BIPTDF 
(wet only) 


Sat.; 212° max: 


Sat.; 1 atm. psi; 150° max. BIPTDF 


(wet only) 


Sat.; 1 atm. pai; 150° max, BIPTDF 
(wet only) 


PTSCDF 


150° max, 


Severe attack 
10% max.; Ra 


CP. 

Technical; all % 
All % and temp. 
All % and temp. 
All % and temp. 
All % and temp. 
All % and temp, 


BIVHF 
BIVPCHFR 
BIVHF” 
BIVHF 
BIVPHFR 


All % and temp. 
All % and temp: 
All % to 160° 


NOVEMBER 


1946 * CHEMICAL ENGINEERING 


Ne. Material Rating Exposure Conditions Applications No. Material i Applications 

; 282 St. 310 621 Vycor 
2830s St. 316 700 Ace Saran 
703 Compar 
704 DC Silicone 
71 Haveg 
Haveg 
VICHDF 715 Heresite 
317 716 Heresite 
321 720 Lamicord 
726 Nukemite 
403 733 Permanite 
405 Pyroflex 
Resilon 
Dry gas; 70° 738 Resistotle x 
44 739 Resistoflex 
416 70 Saran 
418 741 Sealoa 
420 742 Teflon 
746 Tygon 
Acidseal 
805 Buty! 
Heresite 
Sat. vapo 
Super-Ni Dry PTCH 
M oust 
Tantalum CH | ee 
P 
Karbate 
P 
Kempruf 
Acheson 
Sul. cement PT 
Sul. cement PT Admmalty 
Furan cem. PT Admiralty 
Furan cem. PT Adnic 
= Lo. | 
Phen. com. PT Ambraley 
Silicate cem. T Ambraloy 
Silicate cem. PT Ambraley 
Asplat Arapco 
Asplit-F Brass 
Basolit T Brass 
Carbolme Brass 
C-Basolit T Bronze 
Causplit Bronze 
Nukem Bronze 
Nukem Bronze 
Penchior Cast 
Penchior Chiorimet All % and tempi BIVCHF 
Pennsalt Copper 
; Permanite TD 14 Copper 
Plastite PTSD 118 Copper : 
P-Basolit 123 Cupro-Ni : 
Silastic 124 Cupro-Ni 
Thickol 127-133 Dowmetal 
Acid Brick 
612, 615 Glass 139 Duree 
: Stoneware Durimet 
Glass-L 600° max. 142 Durimet ‘ 
‘ 610 Stoneware All %; any temp. 143 Duriron 4 
611 Porcelam All % and temp. 148 Everdur 4 
314 Glass-L r 149 Everdur 5 
616 Pyrex 150 Everdur 
617 Stoneware 140°-160° 159 Hastelloy 5 
619 Vitreosil 161 Hastelley BIVPCH 5 
132 CH 


Exposure Conditions 


Exposure Conditions 


rr 


and temp 


©) and temp 


SO 

Sat.; to boil.; aerated; agitated; 
commercial purity 

5%; 86 


Sat. aqueous sol.; 250° 


not C.P., contains SOs; 
boiling 
not C.P., contains 70° 
10%; C.P., free af SOx; 70°; boil. 
50°: C.P., free of SOx; 70° 
50%; C.P., free of SOs; boil. 
10% C.P.; boil. 


10%; C.P.; 


50°; not C.P., contains SOs; 
boil. 

50%; not C.P., contains SOs; 
70 

10°: C.P., free of SOs; 70°; boil. 

50%; C.P., free of SOs; 70° 

50°): C.P., free of SOs; boil. 

5%; 7 

10%; C.P.; boil. 


50%; not C.P., contains SOs; 
boil. 

5%: 70° 

10%; C.P.; boil. 


Plating so:.; anodizing sol.; 150° 


PTH 


VPTD 


BTScH 


BTSCH 


BI\ 


BIVPTSCHF 
BTSCH 
BTSCH 
BTSCH 


VTCHDF 
VTCHDF 


VTSCHDF 


Not used commer. 


BIVP 


EK ESS EE 


, 612, 615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 
Porcelain 
Glass-L 
Pyrex 
Stoneware 
Vitree 
Vitreosil 
Vycor 
Compar 
DC Silicone 
Haveg 
Haveg 
Heresite 


= 


1,600° max. 
1,600° max. 
Dilute and conc.; 300° 
Dilute and cone.; 250° 


Rm. 
Rm. 


10% max.; 90° 


0; 750° max. 
o: 750° max. 
>; 500°-2,000° 


200°-400°, depending on design 
All conditions 


All %; any temp. 
All % and temp. 
All %; under 302°; agitation 


140°-160° 
1,000° max. 


ASTM D-54343 


200° max. 
200° max 
35° max.; 130° max. 


Rm 

Cone. 
Cone. 
Cone. 


175° 


max, 


1° max. 

Rm 

Cone.; 77°-122° 
Cone.; 77°-122* 
180° max. 


20°); 140° max, 


ASTM D-543-43 


150° max. 
20°); 140° max. 


TDSP 
T 
T 


TDR 

THDR 
BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 


No Material Rating Applications | Material Rating Agolications 
162 Hastelley All Phen. cem. x 
163 —Stellite BIN Silicate cem. A PT 
165 —-Stelllite Silicate cem. A PT 
184 Inconel Acichlor 
191, 193 Lead Acitite 
Asplit 
216 Monel Asplit-F 
217 Monel-Clad C-Basolit T 
219 Muntz Causplit 
224 Nickel 5%; 86° Duraloa sy 
225 Ni-Clad Durisite 
226 Nick-Sil Lumnite % 
231 Ni-Resist 5%; 86° = Nukem eet. 
2M Olympic Nukem 
235 Olympic Pecomastic 
240 Platinum Penchlor All 
242 Ir-Plat. Penchlor All 
Rh- Plat. Penchlor All 
245 Pyrasteel Pennsalt 
270 304-Clad 5%; 70° Permanite ne 
271 316-Clad 10%; C.P.; boil. a Plastite 175° max. i : 
274 430-Clad 5% P-Basolit Rin. 
275 St. 301 | Stamnunite Cold 
276 St. 302 Thiokol 
610 
| 614 
| 278 St. 303 616 
279 St. 304 617 
VTSCDF 618 
boil. 619 
2300s St. 308 621 
281 St. 309 793 
282 St. 310 704 HD 
283 St. 316 711 
713 
715 
A 716 Heresite ace 
718 Koroseal TD 
Lemiceid 
Nukemite PTSDF 
Nylon 
732 Nylon 
284 317 Permanite 
28S 321 Pyroflex PTCHD 
286 347 Resilon PTSD 
287 403 Resistoflex 
288 405 Resistoflex 
290 410 Sealon BPTDF 
291 414 Teflon vP 
292 416 Textolite BI 
293 418 Textolite BI 
294 420 Tygon BIPTSCDF 
295 430 Ace Hd. Rub. aouars: 
Butyl 
Natural (S) 
2960 St. 430-F Natural (H) 
297 St. 431 GR-S (S) Cee 
298 St. 440-A GR-S (H) SES at 
300 St. 440-C GR-A (S) aes 
301 St. 442 GR-A (H) ata 
303 St. 446 GR-M (S) 
367 Super-Ni GR-P (S) 
368 Tantalum GR-I 
369 Telnic Silastic 
390 Worthite Thiokol 
401 Karbate Thiokol | P| PTSCDF i 
402 Karbate Vistanex i 
104 Acheson 
Sul. cement hy, 
502 com. 3 A 
S03 Furan cem. 4 A CH 
504 Phen. cem. 6 A 
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Exposure Conditions Applications No. Material Rating Exposure Conditions Applications 


PTCH 


Rm., boil.; moisture inhibits PTCH 
Not used commer. 


attack 
150°-550° BT 
CH 
CH 
CH 
Depends on type and presence BIVPTCHDF 


of oxygen 


~ 


All ©); any temp. BIV 

All ©; to boil. BIVPTCHDF 
All ©); to boil. BIVPTCHDF 
All ©); any temp. PTDR 

All ©); any temps PTDR 


100° max. 


< 


cH 

VCH 
PCH 100° max. 
300? max. 
360° max. 
300° max. 
300° max. 


VT 
Vv 
VP 
Instruments 
PCH 
Hot or cold B 
All and temp. BIVCHF 
All ©, and temp, BIVCHF 


1,600° max, 
1,600° max. 
200° max. 


EES 


| 


200° max. 
350° max. BIPTCHDF 
350° BIPTCHDF 
max.; TD 

350° max. I 


T 


PTCHR 
P 


CH 


175° max. 

200° max. 
ASTM D.54343 
All 

150° max. 


and temp, BIVHF 

and temp. BIVPCHFR 

and temp. BIVHF 

and temp. BIVHF 

and te mp. BIVPHFR 
BIVR 
PTCHDR 
PCH 


TDR 
THDR 
400°, depending on design BIPTSCHDFR 
\ll conditions BIVPTCHDFR 
max PTCH 
; any temp. BIVPTCHDR 
All ©% and temp. BIPTDR 
Under 302°; agitation BTCH 


612, 615 Glass 
Ceratherm 
Stoneware 

All ©; and temp. BIVPTCH Glass-L 

Hastelloy : All and temp. BIVPTCH Stoneware 

Hastelloy i All and temp. BIVPTCH Porcelain 

Hastelloy d All and temp. BIVP Glass-L 

Stellite ! All ©) and temp. BIV 

Stellite All and temp. BIV 

Boil. BIVPTCHR 
BTSCH 

212° max. in absence of oxygen PTH 

Boil. BIVPTCH 
BTSCH 
CH 

Boil, PTH 
BTSCH 
Instruments 


BIVPH 


140°-160° BIPTSCHDFR 


1,000° max. 


122° P 

200° max. TD 

ASTM HD 

All ©); 212° max, 

All conditions BIVPTDFR 
All conditions BIVPTDFR 
200° max. 

200° max. 


All 100° max; TD 


PTSDF 
360° max. BVPDT 
PTCHD 
175° max. PTSD 
Cone.; 275° max; P 
Cone.; 140° max; IVP 
160° max. BPTDF 
Rm. vP 
Dil.; Rm. T 
Dil.; Rm. BI 
Dil.; Rm. BT 
180° max. BIPTSCDF 
Any ©); 100° max, BIPTDF 
Rm. 


Dil. Rm. VPTDF 
Sat.; 212° max; 
Rm. 


BIVTSCDF 
BIVTSCDF 
IVF 
BIVPTSCDF 
BIVTSCDF 
BIVPTSCHDF 
BIVPTSCHDF 
BIVPTSCHDF 
BIVPTSCH 
BIVPTSCDF 


BIVTSC 
BIVPTSCHDF 
IV 

IV 


BIVPTSCHDF 
IV 


Any %; 100° max; 
ASTM D-543-43 
Any %; 100° max: 
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Ne Material 
10-17) Aluminum A 
19 Alleyco 4 Telnic 
22 Ambraley Worthite 
23 Ambraley \ Wyndaloy 
24 Ambraloy A Karbate 
29-40 3=Ampco AF Karbate 
Kempruf 
54 Brass F 
61 Brass 
63 Brass A 
66 Bronze A 
73 Bronze A 
74 Bronze A 
75 Bronze A 
76 Bronze A Silicate cem. 
77 Bronze F Silicate cem. 
87 Causul \ S15 Basolit 
88 Chiorimet A $17 Carboline 
a9 Chlerimet \ 518 C-Basolit 
Copper A Duralon 
114 Copper A | | Durisite 
117 Copper Lumnite 
118 Copper A Nukem 
123 Cupro-Ni A = Nukem a 
124 Cupro-Ni A Permanite TD 
139 Durco \ All Plastite TPSD 
140 Durichlor A Ail P-Basolit T 
142 Durimet A All Staminite 
143 Duriron All Thiokol 
Everder A Acid Brick 
149 
150 
156 
19 
160 
161 
162 
163 
165 
184 
185 
196, 200, 
216 
217 ‘ 
219 
224 
225 
231 Ni-Resist Boil, 716 Heresite 
Oty mpic A 718 Koroseal 
235 Olympic A 720 Lamicoid 
2%6 Palladium A 726 Nukemite 
‘ 240 Platinum A 733 Permanite 
242 Ir-Plat. A 736 Pyroflex 
244 Rh-Plat. A 737 Resilon 
268 Silver A 738 Resistoflex 
275 St. 301 A 739 Resistoflex 
302 A 741 Sealon 
303 A 742 Teflon 
308 A 743 Textolite 
: 309 A 744 Textolite 
310 A 745 Te xtolite 
: 316 A 746 Tygon 
317 A | Acidseal | 
321 A Buty! 
347 A Fairprene 
103 A IV GE Silicone | 
410 A Perbunan 
‘14 A Natural (S) 
116 A Natural (H) 
118 A GR-S (S) 
(20 A GR-S (H) 
(30-F A GR-A (H) 
i31 A IV GR-M (S) 
| GR-P (S) 2 
140-C A IV | 
142 A BIVTSC 
46 A BIVPTSC | Saniprene BIPTDF 
\CF-7M Bail. | Superflex BIPTDF , 
134 CH 


Rating Exposure Conditions Applications 


Exposure Conditions 


150° max. T 

150° max. PTSCDF 

Rm. 

40°-220° max.; + 20°, NaCl; soap plant 

75° + DAL. HaS04; 160° max.; reduction plant 

75% + Dil. HeSO4 + Dil. NaOH; 160° max.; 10 yr 
5°); 40°-185°; 32 yr.; Packing plant 


FERRIC CHLORIDE 


Admiralty x 
Admiralty 
Adn 
Aluminum 
Ambraloy 
Ambraley 
Ambraloy 
Ampco 
Antaciren 
Beryico 
Brass 
Brass 
Brass 


Severe attack 


~ 


BIVCHF 


and temp. 


; Rm.; quiet; C. P 


BIVPCHFR 


©) and temp. 
and temp. 
> to 160° 
; Rm. only 
and temp. 
>; Rm. only BIV 
©) and temp. 


70° 


Hastelloy 
Hastelloy 


Hastelloy BIVPTCH 


BIVPTCH 


; 70° 
; 70° 


; 70° 


xX 
xX 
xX 
xX 
xX 
xX 
xX 
A 
X 
X 
xX 
xX 
xX 
xX 
X 
xX 
X 
X 
X 
xX 
xX 
F 
Xx 
X 
X 
\ 
xX 
xX 
X 
x 
xX 
x 
x 
A 
A 
xX 
A 
xX 
x 
xX 
xX 
xX 
x 
x 
xX 
xX 
xX 
xX 
xX 
xX 
x 
x 
xX 
xX 
X 
A 
x 
xX 
A 
xX 
xX 
x 
xX 
x 
xX 
xX 
xX 
xX 


eeee 


SESS 


Furan cement 
Phen. cement 
Phen. cement 
Silicate cement 
Silicate cement 
Acichler 


Penchlor 
Penchlor 
Penchlor 
Pennsalt 
Permanite 
Plastite 
P-Basolit 
Silastic 
Staminite 
Thiokol 
Acid Brick 
, 612,615 Glass 


10°); boil.; Rm. 


200° max. 


All %%; to boil. 
All ©; to boil. 


200° max. 

200° max. 

360° max. 

360° max. 

360° max. 

360° max. 

1,600° max. 

1,600° max. 

Dilute and cone.; 300° 


All ©); 350° max. 
All ©); 350° max. 
80° 


80°% 

All %; 350° max. 
350° max. 

350° max. 

25°); Rm. 

80°); 350° max. 
80% 

Dilute and conc.; 300° 
All ©); 750° max. 
All 750° max. 
All ©); 500-2,000° 
All ©); 350° max. 
360° max. 

175° max. 

80% 

ASTM D-543-43 


150° max. 


200°--400°, depending on design 
All conditions 

600° max. 

All %; any temp. 

All ©); any temp. 

All %; under 302°; agitation 


140-160° 
1,000° max. 
Concentrating solutions 


All conditions 
All conditions 
200° max. 
200° max. 


360° max. 


175° max. 
77° 
160° max. 
Rm. 
180° max. 


T 
T 


BIPTCHDF 
BIPTCHDF 
BIVPTCDFR 
T 

T 


TDR 

THDR 
BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 


P 

HD 
BIVPTDFR 
BIVPTDFR 
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Ne. Material No. Material Rating Applications 
853 Thiokol A 295 St. 430 x 
854 Thiokol A X__Dil.; 70° 
856 -Vistanex 296 (St. 430-F x 
913 Redwood F 297 St. 431 x aoe 
A 298 St. 440-A x 
A St. 442 x 
303 St. 446 x tay 

A 25%; Rm. 
F 25%; boil. 
365 Stoody A 10°; Rm. Carrs 
F = 10°; boil. 

= F 25%; Rm. CS 

X 25%; boil. 
Super-Ni xX 
Tantalum H 

Telnic x 

Cold Worthite x 
Hot Karbate A BIVP eae 
Karbate A BIVP 
Kempruf 
Brease | Sul. cement A 
Bronze Sul. cement A 
Bronze Furan cement A 
Bronze | A 
Bronze A 
Chiorimet | F 
Copper A 
114 Copper | 510 Acitite x eS 

118 Copper | S13 Asplit A <1 
119 Corresirea BIP | S14 Asplit-F A 
123 Cupre-Ni | 515 Basolit A 
124 Cupro-Ni | 517 Carboline A 
139 Durce 518 C-Basolit A ES 
140 Durichlor 521 Causplit A 

141 Durimet 523 Duralen A 
Durimet 524 Durisite A 
143 Duriren 534 N-Series A 
148 Everdur a Nukem A Be. 
149 Everdur Nukem A 
158 Everdur || Pecomastic F 
159 All A 
161 A 
A 
162 Hastelloy A TD 
163 Stellite ‘ | A PTSD ee 
184 Inconel A 
216 Menel F T 
219 Muntz A 
224 Nickel 10°; A 
226 Nick -Sil. A 
231 Ni-Resist 10°, Ceratherm 
24 Olympic Stoneware A 
235 Oly mpic 607 Glass-L A eso 
245 ——Pyrasteel 610 Stoneware A 
268 Silver 611 Porcelain A a 
275 St. 301 614 Glass-L A eis eG 
276 St. 302 616 Pyrex A ae 
Dil.; 70° 617 Stoneware A 
278 St. 303 618 —-Vitree A 
279 304 619 —-Vitreosil A 
280 St. 308 621 Vycor A eee 
281 St. 309 700 Ace Saran A ee 
282s St. 310 704 DC Silicone A 
284 317 PT 716 Heresite A eae 
285 321 720 Lamicoid A 
286 347 726 Nukemite A PTSDF + ee 
287 403 733 Permanite A BVPDT Poe 
288 405 736 Pyroflex PTCHD 
410 737 Resilon A PTSD 
Dil.; 70° 74000 Saran F 
291 414 741 Sealon A BPTDF a es 
292 416 742 Teflon A vP 
293 418 46 Tygon A BIPTSCHDF 
204 800 AceHd. Rub. BIVPTDF 
135 


Exposure Conditions 


Applications 


Material 


Expesure Conditions 


Applications 


Rating 
80! Acidseal A 
805 Buty! A 
809 Fairprene A 
817 Heresite A 
835 Perbunan A 
836 Natural (S) A 
837 Natural (H) A 
838 GR-S (S) A 
839 GR-S (H) A 
840 GR.-A (S) A 
841 GR-A (H) \ 
R42 GR-M (S) A 
a43 GR.-P (S) xX 
844 GR.-I 4 
846 Sanwprene A 
818 Silastic 4 
853 Thickol 
Thicke! 
855 Triflex A 
856 Vistanex A 
913 Redwood F 
HYDROCARBONS 
3 Admiralty A 
4 Admiralty A 
6 A 
10-17 «Aluminum A 
22 Ambraley A 
23 Ambraley A 
24 Ambraloy A 
29-40 A 
51 Berylco A 
Sf Brass A 
61 Brass A 
63 Brass A 
bh Bronze A 
67 Bronze A 
73 Bronze A 
74 Bronze A 
7s Bronze A 
76 Bronze A 
77 Bronze A 
87 Causul A 
Chiorunet A 
Chior A 
il Copper A 
14 Copper A 
117 Copper A 
118 Copper A 
123 Cupro-Ni A 
124 Cupro-Ni A 
127-133 Dowmetal A 
139 Durce A 
140 Dur ichler A 
141, 142 Durimet A 
143 Durirea A 
148 Everdur A 
149 Everdur A 
180 Everdur A 
156 Gold A 
159 Hastelloy A 
160 Hastelley A 
161 Hastelloy A. 
162 Hastelley A 
163 Stelle A 
165 Stellte A 
184 Inconel A 
216 Monel A 
219 Munt: A 
224 A 
226 A 
21 A 
233 A 
™ A 
235 A 
236 A 
20 A 
242 A 
244 A 
268 A 
275 A 
276 A 


All ©; 150° max. 
Dry salt; aqueous soi.; 


Sat.; 212° max 


Dry salt; aqueous sol.; Rm. 


All 150° max. 
ASTM D-543-43 
150° max 
150” max 
All 150° max 


Dry salt; aqueous sol.; Rm. 
20°), + 5° HC); 100-180°; 2 yr; 


smelter 


(ALIPHATIC) 


Depends on halogen acid content 


All ©] and temp. 
All ©; and temp. 


All and temp. 
All ©, and temp. 
All “| and temp. 
All ©; and temp. 


All ©) and temp. 
All ©, and temp. 
All ©) and temp. 
All ©) and temp. 
All © and temp. 
All ©) and temp. 


If low in sulphur 


BIPTSDF 


BIPTSDF 


PTSCDF 
BIPTSDF 


T 


CH 


BIPTSCHDF 
CH 
CH 
cH 
BIVPTCHDF 


CH 
VCH 
PCH 


PIV 

VI 

VP 
Instruments 
PCH 

B 

BIVCHF 
BIVCHF 


PTCHR 
P 


CH 


BIVHF 
BIVPCHFR 
BIVUF 
BIVPHFR 
BIVR 
PTCHDR 
PCH 


BIVPTCH 


BIV 
BIV 


BVPTCH 
CH 


Instruments 
BIVP 


BIVTSCHDF 
BIVTSCDF 


= 


Silastic 
Thick of 
Acid orick 
612, 615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 


High temp. 
High temp. 


Good for catalytic & chlorina 


tion reactions in liquid phase 


All “>; 338° max. 
All 338° max 
All any temp. 
All any temp. 
max 

max. 

30° max 

1,000" max. 
1,000? max. 


Dilute and cone.; 250° 


300° max. 
350° max. 


Rm. 


300° max. 


ASTM D-543-43 


130° max 

-400 

Not commonly used 
600° max 

All any temp 
All and temp 


Under 302°; agitation 


140°-190° 
1,000° max. 


Cone.; —47 to 200° 


All 212° max. 
All ©,; 212° max 


Ordinary conditions; 122° max. 


All conditions 
All conditions 
200° max. 

200° max. 

All 100° max. 


lopending on design 


IV 
BIVPTSCDF 
BIVPTSCDF 
BIVTSCDF 
BIVPTSCDE 
BIVPTSHD 
BIVPTSCDF 
BIVPTSCDF 
BIVPTSCDF 
IV 

BIVTSC 
BIVPTSCDF 
IV 

IV 


BIVPTSCDF 
I\ 
I\ 


IV 
BIVTSCH 
BIVPTSCDF 


PTCH 
CH 


BIPTCHDF 
BIPTCHDF 
BIVPTCDFR 
T 

T 


TD 


TDR 
THDR 
BIP (SCHDFR 


PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 


BIVPTDFR 
BIVPTDFR 


TD 
T 
8 
8 


& Ww 


136 


NOVEMBER 


1946 *« CHEMICAL ENGINEERING 


A 
A 
A 
A 
‘ 291 
292 
253 
294 
295 
297 
298 A 
|| 
= 368 Tantalum 
| 369 Telnic 
401 Karbate BIVP 
| 402 Karbate BIVP 
403 Kemprut T ! 
404 Acheson 
300 Sul. cement : 
‘ Sel Sul. cement 
302 Furan cem. PTD 
Furan cem. PTD : 
Sot Phen. com. 
Ses Phen. cem. PTD 
Silicate cem. PTD 
597 Silicate cem. PTD 
508 Acichior 
510 Acitite 
515 Basolit 
517 Carboline 
$24 Durisite 
| 534 N-Series |_| 
535 Nukem 
S36 Nukem 
|_| 537 Pecomastic 
S42 Permanite = 
S44 Plastite 
545 P-Basolit 
604 87 
606 88 
607 8s 
611 Porcelain 
616 Pyrex 
618 Vitreo 12 
619 Vitreosil 12 
= 
700 Ace Saran P if 
Soil. 703 Compar TD 
704 DC Silicone HD 
vil 706 Formica ID 
707 Formica I ia 
708 Formica 1st 
— 
713 Havey 
715 Heresite 164 
716 Heresite 161 
718 Koroseal 162 
720 Lamicoid 163 
724 Nixon 7? 184 
216 
= CHE 


Material 


Zz 


Rating 


Erposure Conditions 


Applications 


Material 


Rating 


Exposure Conditions 


Applications 


Nixen 
Nukemite 
Permanite 


Polythene 


Textolite 
Tygon 
Acidseal 
Buty! 
Fairprene 
GE Silicone 
Heresite 
Perbunan 


Natural (S) 
Natural (H) 
GR-S (S) 
GR-S (H) 
GR.-A (S) 
GR-A (H) 
GR-M (S) 
GR.-P (S) 
GR.-I 
Saniprene 
Silastic 
Supertlex 
Thiokol 
Thiokol 
Vistanex 


17 


3 

4 

6 

10 
22 
23 
2 
61 
63 
66 
67 
73 
“4 
75 
76 


HYDROCARBONS 


77 
300° max 
Rm.; swells slightly 


176 


Cone.; —40° to 275° 
Cone.; —40° to 275° 


100° max. 


150° max. 


Rm 


Sat.; 86° max. 


To 300°; type hydrocarbon 


governs max. temp. 


All ©); 150° max. 
ASTM D-543-43 
All ©); 150° max. 
150° max 
150° max 


(AROMATIC) 


Hot or cold 
All ©) and temp. 
All ©) and temp. 


Dry 

All © and temp. 
All ©) and temp. 
All © and temp. 
All ©) and temp. 


All ©) and temp. 
All © and temp. 
All % and temp. 
All % and temp. 


PTSDF 
BVPTD 


PTCHD 


P 

PI\ 

BPTDF 

VP 

BI 

BI 
BIPTSCHDF 
BIPTSDF 


VPTDF 


BIPTSDF 


BIPTSDF 
PTSCDF 


CH 


BIPTSCHDF 


BIVPTCHDF 
CH 
VCH 


BIVCHF 
BIVCHF 


PTCHR 
P 


CH 


BIVHF 
BIVPCHFR 
BIVHF 
BIVPHFR 
BIVR 
PTCHDR 
PCH 


BIVPTCH 
BIVPTCH 
BIVPTCH 
BIVP 

BIV 

BIV 


BVPTCH 


833 


= 


ESL 


Muntz 
Nickel 
Nick-Sil. 
Ni-Resist 


Boil. 


Boil. 
If low in sulphur 


High temp. 
High temp. 


Good for catalytic and chlorina- 
ion reactions in liquid phase 


All 338° max. 
All ©); 338° max. 
All ©); any temp. 
All any temp. 


300° max. 
360° max. 
300° max. 
300° max. 
1,600° max. 
1,000° max. 


Dilute and conc.; 250° 


360° max. 


ASTM D-543-43 


CH 


Instruments 
BIVP 


BIVPTSCDF 
BIVTSCDF 
IV 
BIVPTSCDF 
BIVPTSCDF 
BIVTSCDF 
BIVPTSCDF 
BIVPTSHD 
BIVPTSCDF 
BIVPTSCDF 
BIVPTSCDF 
IV 

BIVTSC 
BIVPTSCHDF 
IV 

IV 


BIVPTSCDF 
IV 
IV 


IV 
BIVTSCH 
BIVPTSCDF 


PTCH 
CH 


BIVP 
BIVP 
T 


BIPTCHDF 
BIPTCHDF 


T 


TD 


TDR 
THDR 


PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 
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| 
231 
Resien 235 Olympic 
Resistoflex 236 Palladium 
Resistoflex 240 Platinum : 
741 Sealon 242 Ir-Plat. 
742 Teflon Rm 244 Rh-Plat. 
744 Textolite 77-122 268 Silver 
745 275 St. 301 biases 
746 180° max. 276 St. 302 
sol Al St. 303 
809 St. 308 | 
814 | = St. 309 
817 St. 310 
835 St. 316 
St. 317 
836 St. 321 
837 St. 347 ee 
St. 403 
St. 410 
292 St. 416 Corrs 
293 St. 418 eae 
294 St. 420 
295 St. 430 
St. 430-F 
297 St. 431 
300 St. 440-C 
St. 446 
St. CA-15 
St. HH 
| Super-Ni = 
= | 
Adnic Telnic 
Ambraley CH Karbate 
Ambraloy CH Kempruf 
Ambraloy CH Acheson T 
Brass Sul. cement : 
Brass PCH Furan cem. PTD Binge. 
Bronze Phen. cem. PTD ee a 
Bronze PIV Phen. cem. PTD Hs 
Bronze VT Silicate cem. TD 
Broare Silicate cem. TD 
Bronze vP Acichler 
Bronze Instruments Acitite 
7 Bronze PCH Basolit ist 
87 Causul B Carboline 
89 Chiorimet Duralon 350° max. 
111 Copper Durisite 350° max. 
iM Copper N-Series 
18 Copper Nukem 
123 Cupre-Ni = Pecomastic Le 
124 Cupre-Ni Permanite = 
127-133 _Dowmetal Plastite 
139 Durce P-Basolit 
110 Dur ichlor Silastic 
141, 142 Durimet Thiokol 150° max. 
143 Duriroa Acid Brick 
148s Ewerdur 612, 615 Glass 
149 Everdur Stoneware Not commonly used ene 
130 Everdur 607 Glass-L 600° max. 
156 Gold ° 610 Stoneware All %; any temp. oF 
159 Hastelloy 611 Porcelain All % and temp. oes 
160 Hastelloy 614 Glass-L Under 302°; agitation gt cabs 
161 Hastellley 6160 Pyrex 
162 Hastelley 617 Stoneware 140°-160° 
163s Stellite All and temp. 618 ~—-_-Vitree 1,000° max. 
165 Stellite All % and temp. 619 Vitreosil io et 
184 Inconel Boil. 621“ Vycer 
216 Menal Boil. 709 Ace Saran 
137 


Rating Exposure Conditions 


Material 


Expesure Conditions Applications 


HYDROCHLORIC 


Admiralty 
Admiralty 
Adnx 
Aluminum 
Ambraloy 
Ambraley 
Ambraloy 
Ampco 
Antaciren 
Beryleo 
Brass 
Brass 
Brass 


~ 


Cone.; —40° to 200° 


All %; 212° max. 

All ‘ 212° max. 

Ordinary conditions; 122° max; 
All conditions 

200° max. 

200° max. 


BIVPTDFR 


360° max. BVYPTD 
Rm.; swells slightly 
176° 


PTCHD 


Cone.; —40° to 275° 
Cone.; —40° to 275° 
160° max. 

Rm. 


77°-122° 


77°-122° 


Rm. VPTDF 
Sat.; 86° 
Type of hydrocarbon governs max. temp. 


ASTM D-543-43 


150° max. 
150° max. 


ACID 


CH 


CH 
CH 
CH 
BIVPTCHDF 
PIV 


> aerated and agitated; 70° BIVP 
boil BIVP 
%% aerated and agitated; 70° BIVP 
boil. 
cold 
® and temp. BIVCHF 
All % to 170° BIVCHF 


PTCHR 
5%; Rm.; unagitated; C. P. BIPF 


>: Rm.; unagitated; C. P. BIPF 
7%; Rm.; unagitated; C. P. BIPF 


CH 


Rm. BIVHF 

All and temp. BIVPCHFR 

Dil.; Rm BIVHF 

Low and temp. (140preferred) BIVPHFR 
BIVR 
PTCHDR 
PCH 

In absence of oxidizing material 

All to 160° 

All to bel, 

All to 125° 

A Rm only BIV 

Al Rm. only BLV 

Al Rm. 

max.; cold SIVHF 


0.5 boil. 


BIVPTSCHDF 
BIVPTSCHDF 
BIVPTCHDI 


5 inaerated; 86? 

5 aerated; 

5 macerated; 158° 

20 inacrated; 86° 

5°; sol. sat. with N; 86° BTSCH 

be BIVPTCHDFR 


BTSCH 
05 boil. 
5, 20°) unaerated; 86° BIVPTCH 
5 aerated; 86 
5 unaerated; 158° 
5°, sol. sat. with N; 86° BTSCH 
5 macerated; 86° BIVR 
5 aerated: 
5 snacrated; 158° 
20°) unaerated; 86° 


Low cold 


In absence of oxidizing material 
In absence of oxidizing material 
In absence of oxidizing material 
In absence of oxidizing material 


In absence of oxidizing material 


Diluted 1:85; boil. 
Diluted 1:85; 70° 
Diluted 1:10; 70° 
Diluted 1:10; boil. 
Vapors; 70 
Vapors; 212°; 425° 
All ©); any temp. 


All ©); any temp. 
1°; aerated and agitated; 70° 


1°; boil. 


Diluted 1:85; 70° 

Diluted 1:85; boil. 

Diluted 1:10; 70° 

Diluted 1:10; boil. 

Vapors; 70° 

Vapors; 212°; 425° 

All ©); any temp. 

1°; aerated andsagitated; 70° BIVP 
boil. 


Diluted 1:85; boil. 
Diluted 1:10; boil. 
1°,,; aerated and agitated; 70° 


No. Material Applications No. Rating 
703 Compar — TD 123 Cupre-Ni = 
704 Silicone x 124 Cupro-Ni 
706 Formica A I 139 Durce 
707 Fermica I 140 ——Durichlor 
708 Formica 141, 142 Durimet 
713 Haveg 143 Duriren 
; 715 Heresite 148 Everdur 
716 Heresite 149 Everdur 
718 Koroseal 150 Everdur 
720 Lamixeid T 1586 
723 Nixea 7° 159 Hastelley 
724 Nixen 77° 160 Hastelley ] 
728 Nixon 161 Hastelloy i 
726  Nukemite 162 Hastelley ; 
733 Permanite 163 Stellite 3 
181 Hytensl 3 
736 Pyroflex 184 Inconel 
737 Resilon 
, 738 Resistoflex P 
E 739 Resistefles IVP 3 
741 Sealen BPTDF 3 
2 Teflon VP 185 —Ine-Clad 
744 Textolite BI 216 Monel q 
745 Textelite BI 5; unaerated; 86, 158° 
746 Tygon 5 aerated; 86 3 
802 Acidseal 217 Monel-Clad 
8e5 Butyl 219 Muntz 
809 Fairprene 24 Nickel 3 
814 Silicone 
; 835 Perbunan 
Natural (S) 225 Ni-Clad 
Natural (H) 226 Nick-Sil, 
GR-S (S) 231 Ni-Resist 
GR-S (H) 
GR-A (S) 
GR-A (H) 
GR-M (S) 233 sNS-S v 
GR-P (S) 234 Olympic 
GR.-I 235 Olympic 
Saniprene 236 Palladium 
Silastic 240 Platirum 
Supertles 242 Ir-Plat. 
Thiokol T 244 ‘Rh-Plat. 
Thiokol PTSCDF 245 Pyrasteel 
Vistanes 268 Silver 
St. 301 
2760 St. 302 
5: 
= 
5: 
= 
5! 
St. 304 
5: 
54 
230 St. 308 
281 St. 309 
PCH 282s St. 310 
Bronze 233 St. 316 
Bronze VT 
Bronze 
Bronze VP 
B 55 
= Bronze 6 
CA-FA2O 
61 
82 CA-MM 
64 
87 Causul 284s St. 317 
83 Chiorimet 28S «St. 321 
x9 Chiorimet 2860s St. 347 
Copper 287 St. 403 
14 Copper 288 St. 405 63 
Corresiren 
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Karbate 
Karbate 
Kempruf 
Achesen 
Sul. cement 
Sul. cement 
Furan cem. 
Furan cem. 
Phen. cem. 
Phen. cem. 
Silicate com. 
Silicate cem. 
Acichlor 
Acitte 
Asplat 
Asplit-F 
Basolit 
Carboline 
C-Basolit 
Causplit 
Duralen 
Durisite 
N-Series 


Nukem 
Nukem 
Pecomastic 
Penchlor 
Penchlor 
Penchlor 
Pennsalt 
Permanite 
Plastite 
P-Basolit 
Silastic 


Stamini 
Thiokol 


603, 612,615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 
Porcelain 
Glass-L 
Pyrex 
Stoneware 
Vitreo 
Vitreosil 
Vycor 
Ace Saran 


All % 


Diluted 1:85; boil. 
Diluted 1:10; boil. 
All ©); any temp. 


10°; Rm. 
10°); boil.; cone. 
10°); Rm.; boil. 
Conce.; boil. 


662° max. 


All 

All % 

Weak 

trong 

15°); 100°; without metal salts 
20° min 

Very dilute; 68° 
Moderate dilution; 68° 
Conc.; 

All to boil. 

All ©); to boil. 

All ©); any temp. 

All ©); any temp. 
200° max. 

200° max. 

300° max. 

300° max. 

360° max. 

300° max. 

1,000° max. 

1,000° max. 

Dilute and conc. 300° 
Dilute and cone. 250° 
All ©]; 350° max. 

All ©); 350° max. 
200° max. 


200° max. 
All ©); 350° max. 
350° max. 
350° max. 


Conc. 
350° max. 


Dilute and conc.; 300° 
All ©); 750° max. 

All “>; 750° max. 

All ©}; 500°-2,000° 

All ©); 350° max. 

360° max. 

max.; 175° max. 
200° max. 

10%; ASTM D-543-43 
Cone.; ASTM D-543-43 
All 


200°-400°, depending on design 
All conditions 

600° max. 

All ©); any temp. 

All © and temp. 

All ©%; under 302°; agitation 


140°-160° 
1,000° max. 


PTCH 
BPCH 


BIVPTCHD 
BIVPTCHD 
PTDR 
PTDR 

PTD 

PTD 

PTD 

PTD 

PTD 

PTD 

PTD 

PTD 


T 
T 


BIPTCHDF 
BIPTCHDF 
BIVPTCDFR 


T 


TDR 

THDR 
BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIPTVCHDR 
BIPTDR 
BTCH 


BIPTSCHDFR 
PCH 


P 


Resistoflex 
Saran 
Sealon 
Teflon 
Textolite 
Textolite 
Textolite 
Tygon 

Ace Hd. Rub. 
Acidseal 
Butyl 
Fawprene 
G.E. Silicone 
Heresite 
Natural (S) 
Natural (H) 
GR-S (S) 
GR-S (H) 
GR-A (S) 


HYDROFLUORIC 


Vv 
Vv 
Vv 
xX 
y 
Vv 
A 
x 
xX 
Vv 
Vv 
Vv 
Vv 
Vv 
x 


HD 
All %; 212° max. TD 
All conditions BIVPTDFR 
All conditions BIVPTDFR 
200° max. 
200° max. 


10%; 77° 
10%; 77° 
10%; 77° 
150° max. 
Cone. 
Cone. 


360° max. 
Rm. 


max. 


“a 


160° max. 
Rm 


BIPTSCHDF 
BIVPTDF 
BIPTSDF 


All 180° max. 


All 150° max. 
Rm. 


Conc.; 122° max. 


All ©%; 150° max. BIPTSDF 
10°; ASTM D-543-43 
Cone.; ASTM D-543-43 
All ©; 150° max. BIPTSDF 
PTSCDF 
BIPTSDF 


150° max. 

All 150° max. 

Rm. 

18-20° Be.; 60-120°; Failed in T 
3 mo. 

18° Be.; 60-120°; asphalt + T 
tar-L; 12 yr.; chem. plant 

15°; 36-180°; 5 yr.; steel pick- T 
ling 

5°%; 36-90°; 3 yr.; Petroleum T 
byproducts plant 

114% + 2° HeSOy; 40-180°F; 
21 yr.; chem. plant 

0.5°, + Glycerine; 40-150°; 
2 yr.; soap plant 


ACID 


18% max.; cold; anhydrous BIVPTCHDF 
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No. Material Rating Exposure Conditions Applications No. Material Rating Exposure Conditions Mons . 4 
291 St. 414 703 Compar mt ey 
22 St. 416 704 Siliconr 
All % 706 Formica Tees: 
293‘ St. 418 711 Haveg 
294 St. 420 713 Haveg ie ee 
715 Heresite 
295 430 716 Heresite 
720 Lamicoid 
724 Nixon agi 
296 725 Nixen 8 carey 
297 726 Nukemite PTSDF 
298 727. Nylon 
300 728 Nylon 
301 729-732 Nylon 
363 733 Permanite BVPTD 
364 735 Polythene 
736 Pyroflex PTCHD 
365 Stoody 737 Resilon ; 175° max: PTSD 
738 Resistoflex 
368 Tantalum 740 = 
369 Tellnic 741 BPTDF 
387 Stamless 742 VP 
388 Stainless 743 
389 Stainless 744 BI 
745 BI ae 
390 Worthite 746 3 
392  Wyndaley | sol 
809 =, 
401 814 
02 87 
403 836 
837 
sol 839 
840 
$03 sal GR-A (H) 
R42 GR-M (S) 
505 843 GR-P (S) 
506 844 GR.-I 
507 846 Saniprene 
508 848 Silastic 
510 
513 849 Superflex 
853 Thiokol 
51S 854 Thiokol 
517 85S Triflex 
518 856 Vistanex 
521 913 Redwood 
535 
536 F 
537 
538 A 
539 
540 A 
S41 
542 TD ee 
544 PTSD 
518 T 
3 Admiralty 
556 T 4 Admiralty CH 
600 Acid Brick 10-17 Aluminum 
22 Ambraloy CH ° 
23 Ambraloy CH 
24 Ambraloy CH eae 
29-40 Ampco 
61 Brass 
63 Brass PCH 
66 Bronze 
75 Bronze vP 
| | 77 Bronze ad 
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Material Rating Exposure Conditions Applications Rating Exposure Conditions Applications 
CA-FA20 4 BIVP Super-Ni F PTCH 
x x 
CA-MM 4 BIVP Telnic 
4 BIVP Worthite A Cold, 0.5°% in BIV 
Chieorimet A BIVCHF F 175°, O.5°% in BIV 
Chiermmet A BIVCHF Wyndaley 
Vv Karbate 4 60°> max.; 185° max. BIVPCHD 
Vv PTCHR Karbate A 60°% max.; 185° max. BIVPCHD 
Vv Kemprul All to boil. PTR 
Vv CH Acheson 4 All “;,; to boil, PTR 
Vv Sul. cement xX 
A Sul. cement A PTD 
F BIVIIF Furan cem xX 
xX Furan cem. A PTD 
F BIVIIF Phen. cem. x 
x Phen. com. A PTD 
v BIVR Silicate cem. xX 
v PTCHDR Silicate cem. X 
PCH Asplu xX 
A Asplit-F A 
A Rm. only Basolit xX 
A to boil. Carbolme A 
A to boil C-Basolit \ T 
x to bail Causplit xX 
A Rm. only BIV Duralen v BIPTCHDF 
A Rm. only BIV Durisite V BIPTCHDF 
A ; cold BIVHF Nukem A T 
A Nukem xX 
x Penchlor xX 
x Penchlor xX 
A Penchior x 
A BIVPTCHDFR Pennsalt A 
A Permanite A 
A Plastite v 
A P-Basolit x 
A Stammite xX 
x Thiokol xX 
A Acid Brick xX 
x 612,615 Glass x 
xX Ceratherm x 
A Stoneware x 
Glass- xX 
A Stoneware x 
x Porcelain x 
x Glass-L x 
233 A x 
A BIPTSCHDFR 
235 x 
236 A x 
240 A x 
242 A A P 
244 A x 
245 xX A All conditions BIVPTDFR 
268 A \ All conditions BIVPTDFR 
275 x A 20%; 70° 
276 xX A 29%; 70° 
A Vapors; 212° 4 TD 
X All ©); any temp x 
278 St. 303 xX A 150° max. 
279 St. 304 x X Cone. ’ 
X All any temp: X Cone, : 
280 St. 308 x x : 
281 St. 309 x 4 360° max. BVPTD : 
282 Se. 310 x A 48%; Rm. ’ 
283 Se. 316 xX PTCHD 
A PTSD 
x x 2 
St. x xX 2 
285 Se. x A ‘a 2 
286 St. x A —- 160° max. 2 
287 Se. x A Ro. 2 
288 oe. x F Dil.; 180° max. BIPTSCHDF 
290 Se. x Ace Hd. Rub. A BIVPTDF 2 
291 Ss. x Acidseal A 50% max.; 100° BIPTSDF 
292 St. x Butyl A 
293 St. x Fairprene A 
294 St. x GE Silicone x 
295 St. x Heresite A 
296 St. x Natural (S) Vv 
297 St. x Natural (H) v 
298 St. x GR-S (S) Vv 
300 St. x GR-S (H) v 
sol St. x GR-A (S) 
303 St. x GR-A (H) Vv 2 
— — 
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Ne. Rating Exposure Conditions Rating Exposure Conditions Applications 
B42 A All %; Rm. BIVPTSCHDF 
843 A 65%; boil. BIVPTSCHDF 
844 A 50% max.; boil. 
853 A All%;70° 
150° max. X  Conc.; boil. 
856 Rm. A 65°; boil. 
913 3!¢-5°%,; 36-00°; Pitch + as- A All %; Rm. BIVPTSCH 
phalt-I; Airplane mfgr. A 65%; boil. BIVPTSCH 
3°; 36-90°; 5 yr.; steel plant A All %; Rm. BIVTSCHDF 
A 65° ; boil. BIVTSCHDF 
: A All %; Rm. BIVPTSCHDF 
NITRIC ACID A 65°% ; boil. BIVPTSCHDF 
Admiralty x A All %; Rm. BIVPTSCHDF 
Admiralty x A 65%; boil. BIVPTSCHDF 
Adnic = attack A Diluted 1:49; 70°; boil. 
. ‘ Over 80°; BIPTSCHDF A Diluted 1:1; 70°; beil. 
FX Under 80% A Sp. gr. 1.40; conc.; 70°; boil. 
A Sp. ar. 1.52; cone. fuming; 70° 
x F Sp. ar. 1.52; cone. fuming; boil. 
x A 50% max.; boil. VTCHDF 
x A 65°); boil. VTCHDF 
x A All %,; boil. VTCHDF 
X  Conce.; boil. 
x F boil. BIVP 
x A Rm. BIVPTSCHDF 
A 65°); boil. 
x A All %; Rm. BIVPTSCHDF 
x A boil. BIVPTSCHDF 
x A All ©); Rm. BIVPTSCHDF 
x A 65° ,; boil. BIVPTSCHDF 
xX Vv All “; Rm. 
4 BIVP Vv All ©; Rm. 
x Vv All Rm. 
A Diluted 1:10; 70° 
\ BIVHF A Diluted 1:1; 70° 
x A Au 
x x i>: boil. 
X V All ©; Rm. 
A 10, 25, 70°); Rm.; unagitated; BIVPTCHDFR Rm. 
CP. A All % 
x Vv All Rm. 
xX All Rm. 
All (except strong) andtemp. BIVHF A ALS 
All % and temp. BIVPCHFR Vs All %; 70° BIVPTSCHDF 
A All &% and temp. BIVHF A _ Diluted 1:10; 70°; boil. 
A All % and temp. BIVPHFR A Diluted 1:1; 70°; boil. 
x A Sp. er. 1.40; conc.; 70° 
x F Sp. gr. 1.40; cone.; boil. 
x A 50° max.; boil. 
To boil. X 65%; boil. 
X All % and temp. A All %; boil. 
X All % and temp. X  Cone.; boil. 
A All © to 150° A All % 
X = All % and temp. Vv 
A All % to 150° Vs Sp. gr. 1.42; all %; 70° 
All % to 150° 65%,; boil. 
F 70°; aerated Sp. ar. 1.42; all Rm. 
A 65%: 70° Sp. ar. 1.42; all Rm. 
x : 70°; aerated V_—sSp. ar. 1.42; all ©; Rm.; 65%; BIVTSCH 
x boil. 
x 70°: aerated Vs Sp. ar. 1.42; all Rm.; 65%; BIVPTSCHDF 
x boil. 
X 5%; 70°: aerated A All %; boil. 
x A BIV 
x A All % 
To boil. A 10%; boil. 
A To boil. F = Cone.; boil. 
A To boil. 10%; boil. 
Vv F Conc.; boil. 
A All %; Rm. BIVTSCHDF x 
A 65%; boil. BIVTSCHDF All ©%; 392° max. 
A All &%; Rm. BIVTSCHDF V 
A 65%; boil. BIVTSCHDF A Al% 
A Diluted 1:10; 70°; boil. X 
A _ Diluted 1:1; 70° boil A Al% 
A Sp. ar. 1.40; cone.; 70°; boil. A All %; 175° 
A &p. er. 1.52; cone.; fuming 70°; boil. V__—sC*Verry dilute; 68° 
A 50°, max.; boil. VTSCDF X Moderate dilution; 68° 
boil. VTSCDF X Conc.; 68° 
A All %; 70° VTSCDF Vv 40% max. 
X Conce.; boil. V 40% max. 
A V 40%; max. 
A All %; Rm. IVF Vi 40% max. 
A 65°, ; boil. IVF A 30°% max.; 200° max. 


NG CHEMICAL ENGINEERING « NOVEMBER 1946 ¢ 


‘ pes : 
is 
¥ 
ag 
pre 
: 
= 
7 
gers 
141 
ge 


Exposure Conditions Applications 


Material Rating Exposure Conditions Applications Rating 


PTD A 10%; ASTM D-543-43 
Cone.; ASTM D-43-43 
20°;, max.; 70° max. BIPTSDF 


Sul. cement 30°) max.; 200° max. 
Furan cem. 
Furan cem. 
150° max. PTSCDF 
35 Rm 
5-8°) + Dil. asphalt-L; T 
21 yr.; explosives mfgr 
1°); 40°-90°; Acid res. brick-L; T 
chemical plant 
Very dil.; 70°-80°; 19 yr.; explo- 
sives mfgr. 


1,600° max. 
1,600 ° max; 
Dilute and cone.; 300° 
Dilute and conc.; 250° 


OXALIC ACID 


Admwalty 
Admuralty 
Adnx 

Aluminum 


Dilute and cone.; 300° 
: 750° max. Ambraley 
730° max. Ambraloy 
; 500°-2,000° Ambraloy 
Ampco 
Beryleo 
Dil.; 125° max. Brass 
Brass 
10%; ASTM D43-43 Brass 
Cone.; ASTM D-543-43 Brenze 
All % | Bronze 
Bronze 
TDR Bronze 
Bronze 
200°-400°, depending on design BIPTSCHDFR Bronre 
All conditions BIVPTCHDFR $ Cast lron 
Glass-L PTCH Chlermmet 
Stoneware All any temp. BIVPTCHDR Copper 
Porcelaw All and temp BIPTDR Copper 
Glass-L All under 302°; agitation BTCH Copper 
Pyrex Copper 
Stoneware 140°-160° BIPTSCHDFR Corroswon 
Vitreo 1,000° max, 
Vitreosil 
Vycor 
Ace Saran 
Compar 
DC Silicone 
Fermica 
Formica 
Haveg 
Heresite 
Koroseal 


CH 
CH 
CH 
BIVPTCHDF 


Permanite 
Plastite 
P-Basolit 
Silastic 


PCH 


VT 

VP 
Instruments 


Stammnite 
Thick of 
Acid Brick 
615 Glass 
Ceratherm 
Stoneware 
BIVHF 


600° max 


PTCHR 
Pp 


PCH Cupro-Ni CH 
Cupro-Ni 
Pp Durco 
Durichlor 
10°% Durmnet 
5°) max.; Ra Duriron 
All Everdur 
5°; 125° max. BIVPTDFR Everdur 
200° max Everdur 


o and temp. BIVHE 
and t mp. BIVPCHFR 
and temp. BIVHI 
“> and temp. BIVPHFR 
BIVR 
PTCHDR 
PCH 


max.; 70° max. D 9 Gold 
max.; 150° Tl | Hastelloy 
Hlastelloy 
Ilastelley 
Hastelloy 
Stelle 
Stellte 
Inconel 
Monel 
Monel-Clad 
Muatz 
Nickel 
77 Nick-Sil. 
100° max BPTDI Ni-Resist 
Rm Vi Oly mpic 
Olympie 
25°; max.; 140° max. *TSCHDI , Palladium 
16° Be; Rm sIVPTD 4 Platinum 


> and temp: 


and temp. 


Lamicoid 
Nixen 
Nixon 
Nixen 
Permanite 
Polythene 
Pyroflex 
Reson 
Resistoflex 


and temp. 

and temp. 

and temp. BIV 

and temp. BIV 
20-50" 100°-175? 
20-50°;,; 100°-175° VPT 
any temp BTSCH 


20-50"; 100°-175° 
Instruments 
20-50%; 100°-175° 


20°; max.; 70° max. TS! | 24 Ir-Plet. 

35°); Rm. Rh-Plat. 
304-Clad ; 70° 

; any temp) 


Cone. 
max.; 77° mazs 216-Clad 


; any temp. 
430-Clad ; any temp, 
St. 301 
St. 302 70° 

boil. 
boil. 
boil. 


any temp. VTSCDF 
VTSCDF 
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501 
502 
504 
505 
S06 
508 
sie 
513 
514 
51S 
518 C-Basolit T 
S2tCausplt 
523 Duralon 
524 Durisite 3 
534 N-Series | 1 CH 
535 Nukem 6 
536 Nukem = 10-17 
537 Dry powders 
538 
540 
Sal 
542 Cold 
S44 
S45 
554 
' 556 
559 
600 
603, 612 
604 
606 
607 
610 
611 | 
614 
616 
617 2.1, 7.9°%; Rm.; unagitated; 
618 CP 
619 
621 
500 
763 
704 
707 
708 
711 
f 715 
718 
All 
720 
723 
724 
72s 
723 
735 
737 
738 
739 Resistoflex 
741 Sealon 
742 Teflon 
744, 745 Textolite 
746 Tygon | 
800 Ace Hd. Rub. | 
Acidseal 
80S Buty! 
; 809 Fairprene BTSCH | 
814 GE Silicone BTSCH ‘ 
836 Natural (S) BTSCH i : 
837 Natural (H) BTSCH | ; 
838 GR-S (S) 
839 GR-S (H) ‘ 
840 GR-A (S) 
841 GR-A (H) 
842 GR-M (S) ‘ 
844 GR-I 10° 
816 Saniprene 10°); boil. 
142 CE 


Exposure Conditions 


Material 


Exposure Conditions 


Applications 


Silicate cem. 
Silicate cem. 
Acichlor 
Acitite 
Asplit 
Asplit-F 
Basolit 
Carbeline 
C-Basolit 
Causplit 
Duralon 
Durisite 
Nukem 
Nukem 
Pecomastic 
Penchior 
Penchlor 
Penchlor 
Pennsalt 
Permanite 
Plastite 
P-Basolit 
Silastic 
Staminite 
Thickol 
Acid Brick 
603, 612, 615 Glass 
Ceratherm 
Stoneware 
Glass-L 
Stoneware 
Porcelain 
Glass-L 


\ 
A 
A 
x 
Vv 
A 
F 
F 
A 
A 
xX 
y 
Vv 
V 
V 
y 
y 

V 
y 
A 
A 
xX 
y 

A 

A 
A 
A 
A 
A 
A 
A 
A 
\ 
A 
A 
A 
A 
A 
A 

A 

A 

A 

A 

A 

A 

A 
A 
A 

A 
A 

A 

xX 
A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 

A 


“>; any temp. VTSCDF 
; 70° VTSCDF 


boil, 


VTCHDF 
VTCHDF 


5°); any temp. VTSCHDF 
; 70° VTSCHDF 


; boil, 


PTCH 


Not used commer 


to boil. 
to boi 
any temp. 


any temp. 


max 
max 

; 300° 
; 250° 


; 350° max. 


e and conc 


e and con 


350° max. 
200° max. 7 


200° max. T 
All ©); 350° max. 
350° max. BIPTCHDF 
350° max. BIPTCHDF 
350° max. T 


T 


All “|; 750° max. 
All 750° max. 
All ©; 500°-2,000° 
All 350° 
300° max 


max. 


175° max. 

200° max 

ASTM D-543-43 

All 

150° max. 

TDR 

THDR 
BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


200°-400°, depending on design 
All conditions 

600° max 

All ©; 
All ©, and temp. 

All ©); 77° max.; agitation 


any temp. 


733 
736 
737 
741 
742 
744, 745 


Textolite 
Tygon 

Ace Hd. Rub. 
Fairprene 
GE Silicone 
Heresite 
Natural (S) 
Natural (H) 
GR-S (S) 
GR-S (H) 
GR-A (S) 
GR-A (H) 
GR-M (S) 
GR-P (S) 
GR.-I 
Silastic 
Thiokol 
Thiokol 


PHENOL 


3 
4 
6 
10-17 


Admiralty 
Admiralty 
Adnic 


Aluminum 


Ambraloy 
Ambraloy 


Cast lren 
Chlerimet 
Chlorimet 
Copper 
Copper 
Copper 
Copper 
Cupro-Ni 
Cupro-Ni 
Dowmetal 


Durco 
Durichlor 


| 


< 


140°-160° 
1,000° max. 


All 122° maz; 
All % 

All %; Rm. 

All conditions 
All conditions 
200° max. 


150° max. 
Dilute 
Dilute 


360° max. 


175° max. 
160° max, 
Rm. 


180° max: 


Rm. 
Sat.; 212° 


ASTM D-543-43 
150° max. 
150° max. 


Rm.-212°; moisture inhibits 


action 


If contamination is no factor 


Cone. 
All °% and temp. 
All © and temp. 


% and temp. 
and temp. 
and temp. 
and temp. 


and temp. 
and temp. 


BIPTSCHDFR 


P 
PT 


BIVPTDFR 
BIVPTDFR 


T 
PTSDF 


BIPTSCHDF 
BIVPTDF 


VPTDF 


CH 
VPFSCHD 


CH 

CH 

CH 
BIVPTCHDF 
CH 

VCH 

PCH 


VT 


PCH 


BIVCHF 
BIVHF 


PTCHR 
P 


CH 


BIVHF 
BIVPCHFR 
BIVHF 
BIVPHFR 
BIVR 
PTCHDR 
PCH 
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No. Material Rating Applications No. Rating 
278 St. 303 616 Pyrex A 
St. 304 617 Stoneware A 
1 619 Vitreosil A ; : 
10°, 621 Vycor A 
280 St. 308 700 Ace Saran oie) ss 
281 St. 309 704 DC Silicone i mi: 
282 St. 310 706 Formica 
283 St. 316 707 Formica m 
10%; 70° 708 Formica 1 ae 
10%; boil. 711 Haveg 
25° boil. 713 Haveg 
50%; boil. 715 Heresite Br ch 
any temp; 720 Lamiceid 
70 726 Nukemite | 
10°); boil. 727 Nylon 
2840 St. 317 728 Nylon 
285 St. 321 729-732 Nylon ey 
286 St. 347 Permanite P| PVBTD bid 
287 St. 403 Pyroflex PTCHD 
288 St. 405 Resilon PTSD Berek, 
St. 410 Sealen BPTDF 
291 St. 414 Teflon vP 
292 St. 416 BI 
293 St. 418 746 
294 St. 420 800 
295 «St. 430 s09 
817 
10°, 836 
296 St. 430-F 837 Pes 
297 St. 431 838 Te 
298 St. 440-A 839 ie 
301 St. 442 841 
303 St. 446 842 ce 
319 St. CF-7M 10%; 212° 843 ve 
367 Super-Ni 844 
368 Tantalum | 
369 Telnic 853 T 
390 Werthite 175° BIV 854 PTSCDF 
402 Karbate All PS 
403 Kempruf all 
500 Sal. cement 200° max. PT V ‘ie 
Sel Sul. cement 200° max PT F 
502 Furan cem. 60° max. PT A 
503 Furan cem. 360° max. PT 
504 Phen. cem. 360° max PT 
Phen. cem. max PT | 
1,000 PT 
160K PT Ambraloy 
Dilut 40 Ampco 
Dilut Brass F ae 
Bronze V 
75 Bronze F 
76 Bronze F 
77 Bronze F 3 
85 A 
| 88 A Creare 
117 V 
118 Vv 
TD 123 F 
124 Vv 
127-133 248° 
xX 356° bape 
140 A All 
141, 142 Durimet A All 
143 Duriron A Allé 
M8) Ewerdur F 
149 Everdur F 
150 Everdur F 
156 Geld A 
159 Hastelloy A AN% 
160 Hastelloy A Al% 
143 


Ne. Material Rating Exposure Conditions Applications No. Material Rating Exposure Conditions Applications t 
161 Hastelloy A All % and temp $42 Permanite A 360° max. TD ! 
162 Hastelloy A All % and temp. 544 Plastite F 175° max PTSD 
163 Stellite A All % and temp. BIV SAS P-Basolit A 200° max T ‘ 
16S Stellite A All % and temp. BIV 554 Silastic X ASTM D-543-43 : 
184 Inconel A 90%; boil. PTCH 559 Thiokol x : 
185 Inc-Clad A All %; any temp. BTSCH 600 Acid Brick A TDR I 
216 Monel A 90%; boil. VPI 603, 612, 615 Glass A THDR I 
217 Monel-Clad A All ©); any temp BTSCH 604 Ceratherm \ 200°-400°, depending on design BIPTSCHDFR 1 
219 Muntz F CH 665 Stoneware \ Not commonly used I 
224 Nickel A 90%; boil BIVPTSCH 607 Glass-L A 600° max PTCH ! 
225 Ni-Clad A All “|; any temp: BTSCH 610 Stone ware A All any temp. BIVPTCHDR 
226 Nick -Sil Instruments Porcelain A Al! and temp BIPTDR i 
231 Ni-Resist 4 90°; boil, BIVP | 614 Glass-L \ Under 302°; agitation BITCH 
Olympic | 616 Pyrex \ 
Olympic \ 617 Stoneware A 140°-160° BIPTSCHDFR 
Palladium Vitreo 1,000° max. 
Platinum \ 621 Vycor A ! 
Ir-Plat A 700 Ace Saran A Crystals; 77° P 1 
244 Rh-Plat. 703 Compar 
268 Silver A 704 DC Silicone x I 
270 304-Clad A All ); any temp. BTSCH 713 Haveg \ Satisfactory for water sol. BIVPTDFR i 
271 316-Clad A All ©); any temp. BTSCH 715 Heresite \ 200° max I 
275 St. 301 Vv 718 Koroseal A TD 1 
276 St. 302 Vv 720 Lamicoid A T i 
A C.P.; boil 726 Nukemie 4 max. PTSDF 
Raw; beil.; 212° 727 Nylon x 
278 St. 303 V 728 Nylon xX i 
279 St. 304 Vv 729-732 Nylon x i 
280 St. 308 V 733 Permanite A 40° max. PVBTD t 
281 St. 309 Vv 736 Pyroflex \ PTCHD I 
282 Se. 310 Vv 737 Resi:lon F i75° max. PTSD 
283 St. 316 A VP 738 Resistoflex Vv 
A CP.; beil Resistoflex 13 
A Raw; boil.; 212° 740 Saran F 77 
St. 317 A PT 741 Sealon A 160° max. BPTDI 21 
St. 321 Vv 742 Teflon \ Rm VP 
St. 47 Vv 746 Tygon V 180° max. BIPTSCHDF 
St. 403 801 Acidseal A BIPTSDI 21 
St. 405 Vv 802 Acidseal A BIPTSDF 21 
St. 410 Vv 805 Butyl A Rm 2 
Se. 414 v 809 Fairprene F 
St. 416 v 817 Heresite 4 Sat.; 122° max, 
Se. 418 Vv #35 Perbunan F Rm 2 
St. 420 V 236 Natural (S) x 22 
St. 430 837 Natural (H) 3 
St. 430-F V 838 GR-S (S) xX 
St. 431 839 GR-S (H) 
298 St. 440-A Vv 810 GR-A (S) Vv 23 
300 St. 440-C V 841 GR-A (H) v 23 
301 St. 442 Vv 842 GR-M (S) x 24 
303 St. 446 V 843 GR-P (S) x 24 
306 St. CA-15 A Cone.; boil. 844 GR.! x 24 
313 St. CF-7 A Cone.; boil. 846 San‘prene A BIPTSDF 24 
367 Super-Ni h PTCH 848 Silastic X ASTM D-543-43 26 
368 Tantalum A Not used commer. | 849 Superflex A BIPTSDF 
369 Telnic | 883 Thiokol A 
390 Worthite A 370° BIN 854 Thiokol A 150° mas. PTSCDF 271 
401 Karbate A All ©;,; to boil. PH 85S Trifles A 274 
402 Karbate A All %; to boil. PH 856 Vistanes A Rm. 27! 
403 Kempraf A All ©); any temp. 27 
404 Acheson A All %; any temp. 
500 Sul. cement A Dilute sol.; low temp. only PT PHOSPHORIC ACID 
Sel Sul cement A Dilute sol.; lew temp. only PT 
502 Furan cem. A Phenol sol.; 220° max. PT 3 Admiralty v 
503 Furan cem. A Phenol sol.; 220° max PT 1 Admwalty v CH 
504 Phen. com. A Phenol sol.; 220° max. PT 0 Adnic F Attacked 
505 Phen. com. A Phenei sol.; 220° max. PT 10-17 «Aluminum x 
506 Silicate cem. A 1,600° max. PT 19 Alloyco A 25°: boil. BV 
507 Silicate cem. A 1,600° max. PT A 45°%; 70° BV 
S03 Asplit x 22 Ambraloy v cH 
514 Asplit-F x 23 Ambraloy Vv CH 
515 Basolit A 200° max. T 24 Ambraloy V CH 278 
517 Carboline A 29-40 Ampco F Up to 85°%; pure BIVPTCHDF 279 
$18 C-Basolit A 200° max. T SM Brass xX 
$21 Causplit A All %; 350° max. 61 Brass x 
$23 Duralon A 350° max. BIPTCHDF 63 Brass Vv PCH 
$24 Durisite A 350° max. BIPTCHDF 6 Bronze v 280 
54 N-Series X Above Rm. 73 Bronze Vv VT 281 
535 Nukem A 350° max. T 74 Bronze a2 
536 Nukem A T 7S Bronze Vv vP 283 
538 Penchior A All %; 750° max. 16 Brenze Vv 
539 Penchlor All %; 750° max. 77 x 
540 Penchlor A Ali %; 500°-2,000° 81 CA-FA20 A 85% aerated and agitated; 70° BIVP 
S4l Pennsalt A All %; 350° max. A 85%; boil. BIVP 
= CHE 
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No. Material Rating Exposure Conditions Applications No. Material Rating Exposure Conditions 
82 ¢ MM A 85° aerated and agitated; 70° BIVP A 80°; 140° 
85°; boil. BIVP F 80°); 230° 
86 Cast lron Vs Crude A max.; 70° VTCHDF 
88 Chlorimet A All ©) to 176° BIVCHF A 10°); 70° VTCHDF 
89 Chiormet A All % to 176° BIVHF A 85°); aerated and agitated; 70° BIVP 
il Copper Vv 284 St. 317 A BIVPTSCH 
114 Copper Vv PTCHR 285 St. 321 A BIVPTSCH 
117 Copper V__sC+Dilute P 286 St. 347 A BIVPTSCH 
118 Copper Vv 287 St. 403 Vv 
119 Corresirea A 10, 25, 87%; Rm.; unagitated; BIVPF 288 St. 405 Vv 
C.P. 290 St. 410 Vv 
123 Cupro-Ni Vv CH A 1%; 70° 
124 Cupro-Ni Vv X 
139 Durce A All % and temp. except conc. BIVHF A 85°% aerated and agitated; 70° BIVP 
boil. 291 St. 414 Vv 
140 Durichler A All % and temp. (except crude) BIVPCHFR 292 St. 416 Vv 
141, 142 Durimet A All ©) to 176° BIVHF x Al% 
143 Duriren A All % and temp. (except crude) BIVPHFR 293 St. 418 Vv 
148 Everdur Vv BIVR 294 St. 420 X Medium and strong 
149 Everdur Vv PTCHDR Vv 
150 Everdur Vv PCH A Weak 
156 Gold A All %; any temp. 295 St. 20 V 
1599 Hastelley A All ©] to 180° BIVPTCHDF A 1%; 70° 
160 Hastelloy A All to boil. BIVPTCHDF A 5% max.; 70° VTSCHDF 
161 Hastelloy A All © to boil. BIVPTCHDF x 10%; 70° 
162 Hastelloy A All ©; to boil. BIVP X AI% 
163 Stelle A All ©; to boil. BIV 296 St. 430-F Vv 
165 Stellte A All ©) to boil. BIV 297 St. 431 V 
181 Hytensl A 10°, max.; cold BIVF 298 St. 440-A V 
184 Inconel A 12°); 212°; unaerated 300 St. 440-C V 
A 57°); 70° sel St. 442 Vv 
X 90%; 220° 303 St. 446 V 
196, 200, 266 Lead A: 80°, max.; 212° max.; 85% max. BIPTSCH 309 St. CC-35 A 85"; 130° 
with crude 316 St. CF-20 A BIV 
216 Monel A —_-:12°},; 212°; unaerated BIVPTCHDF 367 Super-Ni V PTCH 
A 687%: 70° 368 Tantalum V___ All (fluorine below 10 p.p.m.), CH 
A 90%; 220° to 392° 
217 Mone!-Clad A 5°) max.; 70° BTSCH 369 Telnic Vv 
219 Munts x 387 Stainless A Weak 
224 Nickel A 12°; 212°; unaerated BVPT X Medium and strong 
X 587°; 70° 388 Stainless X 
F 90°; 220° 389 Stainless A All % 
225 Ni-Clad A 5% max.; 70° BTSCH 390 Worthite A 5%; boil. BIV 
226 Nick -Sil. A 70°, 175°; with slurry & HF BIV 
231 Ni-Resist F 12°); 212°; unaerated BIVP to 0.5% 
F 57" 70° 8%; BIV 
X 90%); 220° 392 Wyadaley avy 68° 
Olympic 401 Karbate A 85% max.; to boil. BIVPTH 
235 Olympic 402 Karbate 85% max.; to boil. BIVPTH 
240 Platinum A All ©2; any temp. 403 Kempruf A All %; any temp. PTDR 
242 Ir-Plat. All any temp. 404 Acheson All %; any temp. PTDR 
244 Rh-Plat. A All ©); any temp. 500 Sul. cement A 85% max.; 200° max. PT 
245 Pyrasteel Vv Sol Sul. cement A 85% max.; 200° max. PT 
268 Silver A Under 365° 502 Furan cem. A 85°% max.; 360° max. PT 
F Over 365° 503 Furan cem. A 85° max.; 360° max. PT 
2? 304-Clad A Under 5°%; 70° BTSCH 504 Phen. cem. A 85° max.; 360° max. PT 
27 316-Clad A 10°; BTSCH 505 Phen. cem A 85° max.; 360° max. PT 
274 430-Clad A Under 5°; 70° BTSCH 506 Silicate cem. A 85°], max.; 1,600° max. PT 
275 St. 301 a BIVTSC 507 Silicate cem. A 85° max.; 1,600° max. PT 
276 St. 302 A BIVTSCH 513 Asplit A All %; 350° max. 
A 1%; 70°; boil 514 Asplit-F A All %; 350° max. 
A 1% at 45 Ib. pressure; 275° SIS Basolit A 70% 7 
A: 10%; beil. 517 Carboline A 
A 45%; boil. 518 C-Basolit A 70% T 
A 80%; 140° 521 Causplit A All %; 350° max 
X 80%; 230° 523 Duralon A 350° max. BIPTCHDF 
A 5°; max.; 70° VTSCDF 524 Durisite A 350° max. BIPTCHDF 
X 10%;7° 532 Lumnite A 1% max.; 90° max. TD 
A Weak or medium 535 Nukem 70%; 350° max. 
X Boil.; strong 536 Nukem A 70% 
Cold; strong 538 Penchlor All %; 750° max. 
278s St. 308 A IV 539 Penchlor 
279 St. 304 A BIVPTSCH 540 Penchlor x 
A 5% max.; 70° VTSCDF S41 Pennsalt A All %; 350° max. 
X 10%; 70° 542 Permanite A 360° max. TD 
A 85%; aerated and agitated; 70° BIVP 544 Plastite A 175° max. PTSD 
280 St. 308 A BIVPTSCH 545 P-Basolit A 70% 2 
281 at. 309 A BIVTSCH 554 Silastic A ASTM D-543-43 
282 St. 310 A BIVPTSC 556 Staminite VsCold 7 
283 St. 316 A BIVPTSCH 559 Thiokol Vs 150° max. 
A 1%; 70°; boil. 600 Acid Brick iODil.; cold TDR 
A 1% at 45 lb. pressure; 275° X Cone.; hot 
A 10%; boil. 603, 612,615 Glass V__s Better at low % and temp. THDR 
A 45%; boil. 604 Ceratherm A 200°-400°, depending on design awe 
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Material Rating Exposure Conditions Applications b Rating Exposure Conditions Applications 


All “> and temp. BIVCHF 


Under 176° 
All ©) and temp. BIVHF 


PTCH 
All ©; any temp. BIVPTCHDR 
Dil.; cold BIPTDR 
40° max.; 212° max.; agitation BTCH 
Glacial 
140-160° BIPTSCHDFR 
1,000° max. 


PTCHR 
Pp 


25°); Rm.; unagitated; C.P BIVP 
CH 


©) and temp. BIVHF 
| ©) and temp. BIVPCHFR 
and temp. BIVHF 
» and temp. (140 preferred) BIVPHFR 
BIVR 
PTCHDR 
PCH 
Seawater BIV 
All to boil. 
All to boil. 
All to beil. BIVPH 
All to boil. 
All Rm. BIV 
All ©); Rm. BIV 
BIVHF 


Glacial 


All %; 122° 
All conditions BIVPTDFR 
200° max. 


T 
PTSDF 


BVPTD 
PTCHD 
PTSD 


i. mixed with steam and BTSCH 

200 
Dil. sel.; seawater; brine BIPT 
BPTDF A Sat.; 200 BIVPTCHDF 
VP : Sat. sol. mixed with steam and BTSCH 
BI air; 200° 
BIPTSCHDF CH 
BIVPTDF ; BV 
Sat. sol. mixed with steam and BTSCH 

air; 
Instruments 

Sat.; 200° BIVP 
All ©, and temp, v 


BIVCHF 
BTSCH 
BTSCH 


>>> > > > > 


Cold saturated solution; 70° 
Hot saturated at 212° 

5°); 

Saturated; boil. 


ASTM D-543-43 


150° max. T 
150° max. PTSCDF 


5°); 150° 
Saturated; boil. 


85°,: Rm. 
30°); 36-90°; 1-3 yr.; Airplane T 
mnfgr. 


SODIUM CHLORIDE 

Admiralty A 

Admiralty A 

Adnic A 

Alummum AF Rm.-boil.; Alclad alloys best 
Dry powders 


802 
805 
809 
814 
817 
836 
837 
838 
839 
840 
841 
842 
843 
844 
846 
848 
R49 
853 
854 
855 
856 


< 


Cold saturated solution; 70° 

Hot saturated at 212° 

5°; 150° VTCHDF 
Saturated; boil. VTCHDF 


Ambraloy 
Ambraley 
Ambraloy 
Ampco 


¥ 
mee 


i] 
- ~ 


eeeeee 


Water sol. only; 212° max. 
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Ne. 
N 
- 
606 Stoneware 
607 Glass-L. 3 
610 Stoneware il Copper 3 
611 Porcelain 114 Copper 3 
614 Glass-L 117 Copper 
616 Pyrex 118 Copper 
618 Vitreo 123 Cupro-Ni 
619 Vitreosil 124 Cupre-Ni 
621 Vycor 139 Durce 
J 700 Ace Saran P 140 Durichlor 
, 703 Compar 141, 142 Durimet 
704 DC Silicone 143 Duriweon 
707 Formica 148 Everdur 
715 Heresite 150 Everdur 
718 Koroseal 157 Gun Metal 
720 Lamxoid | 159 Hastelloy 
726 Nukemite 150° max. 160 Hastelloy 
727 Nylon Cone. 161 Hastelloy 
728 Nylon Cone. 162 Hastelloy 63 
729-732 Nylon 163 Stellite 66 
733 Permanite 360° max. 16S Stellite 
736 Pyroflex | 181 Hytensl 61 
737 Resilon 175° max: 184 Inconel 6! 
738 Resistoflex 61 
739 Resistoflex 61 
740 Saran 17 61 
; 741 Sealon 160° max. 61 
742 Teflon Rm. 62 
744-745 Textolite 70 
746 Tygon 180° 70 
800 Ace Hd. Rub, 85% 70 
801 Acidseal 70 
Acidseal 
Buty! 85°; Rm. 
Fawprene 71 
GE Silicone 7 
Heresite Sat.; 104° max; 234 Oly mpic 7 
Natural (S) 235 Olympic Le 
Natural (H) 245 Pyrasteel = 
GR-S (S) 249 Resistac ss 
GR-S (H) 270 304-Clad Sat.; boil. 
GR-A (S) 271 316-Clad 5%; 150° 
GR-A (H) 274 ™ 
GR-M (S) 
GR-P (S) 
GR-I 743 
Saniprene 
Silastic set 
Superflex 80) 
Thiek ol 262 
Triflex 
#36 
#37 
834 
839 
840 
842 
PTSCH 843 
844 
22 846 
23 848 
2 449 
29-40 853 
St Beryico 854 
Brass 855 
61 Brass 856 
: 63 Brass 913 
66 Bronze 
67 Bronze 
71 Bronze 5%; 150° 
72 Bronze 
73 Bronze 
7 Bronze 
7s Bronze 
76 Bronze 
77 Brenze 
8s Cast BIV 
Cast PTCH 
87 Not used commer. 
146 CHE 


Rating Exposure Conditions No. Material Rating Exposure Conditions 


SODIUM HYDROXIDE 


Vv 


All ©}; any temp. 
Moderate dilution; 68°; sea- 


|? 


water and brines 
Conc.; 68°; seawater and brines 
All %%; to boil. BIVPH 
All ©; to boil. BIVPH 
All ©); any temp. 
All ©; any temp, 
200° max. PTD 
200° max. PTD 
300° max. PTD 
360° max. PTD 
360° max. PTD 
360° max. PTD 


35%; boil. 
Molten; 600° 


Silicate cem 
Silicate cem. 1,600° max. TD 
Acid Brick TDR 

612, 615 Glass THDR 
Ceratherm i 200°-400°, depending on design BIPTSCHDFR 
Stoneware : Not commonly used 
Glass-L ‘ 600° max. PTCH 
Stoneware All ©); any temp. BIVPTCHR 
Porcelam All and temp BIPTDR 
Glass-L : All ©); 302° max.; agitation BTCH 


Under 20%; boils 
Molten; 600° 
Under 20°; boils 
Molten; 600° 


Pyrex 

Stoneware 140°-160° BIPTSCHDFR 
Vitree 1,000° max. 

Vycor 

Ace Saran 

DC Silicone 

Formica 1 212° max. 

Formica ; 212° max. 

Formica 

Haveg All cenditions BIVPTFDR 
Haveg All conditions BIVPTDFR 
Heresi#te 200° max 

Koroseal Any ©); 150° maz; 

Lamicoid 

Nixen 10 

Nixen 10°; 

Nukemite 

Permanite 300° max. 

Pyroflex 

Resilen 175° max. 

Sealon 160° max. BPTDF 
Teflon : Rm VP 

Tygon ! 180° max. BIPTSCHDF 
Ace Hd. Rub. i BIVPTDF 
Acidseal / All ©); 150° max. BIPTSDF 
Acidseal All 150° max BIPTSDF 


Dry salt; aqueous sol.; Rm. 


40°% max.; 230° 
All ©% and temp. BIVCHF 
All ©) and temp; BIVHF 


PTCHR 
P 


CH 


3% 

All % and temp. BIVHF 

All %% and temp. (except boil.) BIVPCHFR 

All % and temp. BIVCH 

All © and temp. (except boil.) BIVPHFR 
BIVR 
PTCHDR 
PCH 

All % 

All % to boil. BIV 

All % te boil. BIV 

All % to boil. BIV 

All % to boil. 

All % to boil. BIV 

All %% to boil. BIV 

50°); 180° 

75%; 275° 
BTSCH 

50°; 180° BIVPTCHDF 

75%; 275° 


Sat.; 212° max 


Dry salt; aqueous sol.; Rm. 


BTSCH 
CH 
50%; 180° BIVPTSCHDF 
275° 
70°% max. BTSCH 
Instruments 
50°; 180° BIVPH 
75%; 275° 
All %; 150° max. All % and temps 
ASTM D-543-43 
All ©; 150° maz. 
150° max. 
150° max. 
All %; 150° max. 
Dry salt; aqueous sol.; Rm. 
25%; 36°-76°; 22 yr.; Tanks 
always full; chem. plant 
40°-220°; 5yr.;Soap plant 
214%; 130°-200°; Packing plant 
36,000 ppm.; 40°-100°; 4 yr.; 
Petroleum plant 
1-2°; 75°; 18 yr.; Olive cannery 
816% + 0.5% Acetic acid; 36°- 
110°; paraffin-L; olives 
Seawater; 36°-76°; 28 yr.; Tan- 
nery 
Seawater; 70°; 8 yr.; Fish can- 
nery 


All % 

Any temp: 
Any temp: 
Any temp. 


Any temp. 
20° max.; 70° 
20°% max.; 70° 
20% max.; 70° 
Solutions 
Sclutions 
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Wyndaloy AV 3 Admiralty 
4 Admiralty CH 
AV 6 Adnic 
Karbate A 10-17 Aluminum 
Karbate A 19 Alleyco BV 
BV 
Acheson A 22 Ambraloy CH een” 
Sul. cement A 23 Ambraloy CH a 
Sul. cement A 24 Ambraloy CH : 3 
om. A 29-40 Ampco 0.5% sol.” max. 
Furan cem. A of Brass CH hs 
Phen. cem. A 61 Brass VCH 2 
Phen. cem. 4 63 Bence PCH 
66 Bronze 
73 Bronze VT 
74 Bronze V 
oe 75 Bronze VP 
604 76 Gronze 
£06 77 Bronze PCH 
= 81 CA-FA20 BIVP 
BIVP 
614 BIVP 
8S Cast Iron 
617 86 Cast Iron 
618 87 Causul 
78 89 Chiorimet 
704 111 Copper 
706 114 Copper 
707 117 Copper 
708 118 Copper 
7 123 Cupro-Ni 
713 124 Cupre-Ni 
715 127-133 Dowmetal 
718 139 Durce 
726 140 Durichlor a 
723 141, 142 Durimet 
724 143 Duriron 
733 149 Everdur 
736 150 Everdur 
137 156 Gold 
78 160 ——Hastelley 
746 161 Hastelley 
800 162 Hastelley ¥ 
801 163 Stellite 
805 Buty! 184 
x09 Fairprene A : 
817 Heresite 185 Inc-Clad 
#35 Perbunan 216 Monel 
£36 Natural (S) A 
#37 Natural (H) A 
838 GR-S(S) A 
839 GR-S (H) A : ; 
840 GR-A (S) A 
S41 GR-A (H) A 
842 GR-M (S) A cd 
844 GR.-I A 
846 Saniprene A we 
848 Silastic A ; 
Superflex A 
853 Thiokol A : 
854 Thiokol A 
855 Triflex A AG 
913 Redwood A ae 
A 
mead 


Exspesure Conditions Applications 


Rating 


Exposure Conditions 


298 
300 
wl 
303 
313 
316 
319 
364 
36S 
368 
369 
387 
388 
389 
390 
392 


Solutions IV 
Solutions BIVPTSCH 
20°) max.; 70° VTSCDF 
Under 20°;; boil. BIPT 
Molten; 600° 
Solutions 
Solutions 
Solutions 
Solutions 
Melting; 610° 
20°% max.; 70° VTCHDF 
Under 20%; boil. BIPT 
Molten; 600° 
Solutions 
Selutions 
Solutions 


BIVPTSCH 
BIVTSCH 

BIVPTSCH 
BIVPTSCH 


BIVPTSCH 
BIVPTSCH 
BIVPTSCH 
IV 
BIVTSCH 
BIVPTSCH 
Cold; strong 

All ©; boil. 

Cold; weak or medium 

Under 20°;; boil. 

Molten; 600° 


Cold; weak or medium 
Cold; strong 
All boil. 


Weak and medium 
Strong 

BIVPTSCH 
20°, max.; 70° VTSCHDF 
Weak or medium 
Strong 

IV 

IV 


IV 
BIVTSCH 
BIVPTSCH 
boil. 
BIV 
70%; boil. 
25° ; boil. 
boil. 


Weak and medium 
Strong 

Weak or medium; strong, cold 
Strong, boil. 

Weak; medium, cold 
Strong; medium, boil. 
200° 

70°): 20° 

Very dilute; 68° 
Moderate dilution; 68° 
Cone.; 68° 

All %; to beil. 

All ©; to boil. 

All %; any temp. 

All %%; any temp. 


Dilute and cone.; 300° 
Dilute and conc.; 250° 


BIPTCHDF 
BIPTCHDF 
BIVPTCDFR 


LELELESE SS | F 


Acid Brick 


603, 612,615 Glass 
Ceratherm 
Stoneware 
Glass-L 


BRAZBS ESSER 


50% 


All °%; 350° max. 
360° max. 
175° max. 


10%; ASTM D-543-43 
50°); ASTM D-}43-43 


150° max. 

Dil. 

Cone. 

Better at low ©) and temp. 
Conc.; hot 

Under 10% at 77° BIVPTDFR 
PTCH 


Dil.; cold BIPTDR 
Not recommended BITCH 
Cone. 

Cene.; hot 


Cone. 


10%; Rm. 

5°; 176° 

20°;; boil. 
50°; Rm. 

10°% max.; 122° 
All conditions 
5%; 70° 

90? 

150° 


360° max. BVPTD 
PTCHD 


BIPTSCHDF 
BIVPTDF 
BIPTSDF 
BIPTSDF 


VPTDF 


All %; 150° max. BIPISDF 

10%; ASTM D-543-43 

50%; ASTM D-43-43 

All %; 150° max. 

150° max. 

150° max. 

All %; 150° max. 

Rm. 

314%; 75°; 15 yr.; Olive cannery 

1-2% + dil. HsS0«; 40°-212° 
Soap plant 
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Ne. Material Rating Material Applications 
278 St. 303 A Nukem Ha T 
279 St. 304 A Nukem 
\ Penchior 
A Penchlor 
xX Penchlor 
280 St. 308 Pennsalt 
282 Se. 310 Plastite PTSD 
283 St. 316 P-Basolit 
Stammite 
Thickel 
284 St. 317 a 
285 St. 321 
736 St. 47 
287 St. 403 
288 St. 405 
290 St. 410 
610 Stoneware 
611 Porcelam 
614 Glass-L 
616 Pyrex 
Stoneware 
m1 St. 414 IV 618 Vitree 
292 St. 416 IV 621 Vycor — 
700 Ace Saran 50%; 77° P 
704 DC Silicone 
293 Se. 418 706 Formica af 
294 St. 420 F 
707 Formica 
T 
295 St. 430 708 Formica P 
713 Haveg 
715 Heresite | 
718 Koroseal TD 
296 430-F TD | 
: || St. 431 720 Lamicoid | 
x St. 440-A 723 Nixen 
St. 440-C 724 Nixsen 
St. 442 726 Nukemite 50%; Rm. PTSDF 
St. 446 727 Nylon 
St. CF-7 728 Nylen 
St. CF.20 729-732 Nylon 
St. CF-7M 733 Permanite 
Stoody 736 Pyroflex 
Super-Ni PTCH 737 Resilon 175° max. PTSD 
Tantalum 738 Resistoflex 
Telnic 739 Resistoflex 
Stamless 740 Saran 77° 
741 Sealer 160° max. BPTDF 
Stainless 742 Teflon Rm. VP 
‘ 744, 745 Textolite BI 
Stainless 746 Tygon 180° max. 
800 Ace Hd. Rub. 
Worthite BIV sol Acidseal All %; 150° max. | 
BIV 802 Acidseal All ©; 150° max. | 
Wyndaloy 205 Butyl Rm | 
809 Fairprene 
814 GE Silicone 
Karbate BIVPH 817 Heresite 76%; 158° niax. 
Karbate BIVPH 836 Natural (S) 
Kemprut TR 837 Natural (H) I 
Acheson TR 838 GR-S (S) I 
Sul. cement #39 GR-S (H) 
Sul. cement 240 GR-A (S) 
Furan cem. 841 GR-A (H) ! 
Furan cem. 360° max. PT GR-M (S) 1 
Phen. cem. GR-P (S) 
Phen. cem. GR.-I 1 
Silicate com. Saniprene 
Silicate cem. Silastic H 
sie Acitite 1 
S13 Asplit 
514 Asplit 1 
SIS) Basolit 
518 C-Basolit Triflex 
521 Causplit All %; 350° max. Vistanex A 
Duraloa 350° max. Redwood A 1 
54 N-Series 70% max. at 160° 
148 CH 


Ne. 


Material 


Rating 


Exposure Conditions 


Applications 


No. 


Material 


Exposure Conditions Applications 


142 


0.5-2.5°%. 50%, 95% 

Fuming; Rm. 

Dil.; Rin. 

All 70° 

50°, max.; boiling 

50°, 150° 

93°, sulphuric to oleum; 
150° 


To 10°; 212° max. 

10-75; depends upon condi- 
tions 

All conditions, with slurry, re- 
ducing or oxidizing 

Cold 


Dil.; hot and cold 


5°, aerated and agitated; 70° 

5°) aerated and agitated; 176° 

78% aerated and agitated; 176° 

93°, aerated and agitated; 70° 

5°) aerated and agitated; 70° 

5°) aerated and agitated; 176° 

73°) aerated and agitated; 176° 

93°;, aerated and agitated; 70° 

Over 77° 

75-95°;,, 98°,-fuming 

To 75°; 

Cold or hot to 0° Be.; Cold 
above 60° Be. 

All © and temp. except hot over 
80°; 

Dil. all temp.; strong moderate 
temp. 

Intermediate 


95% 
25, 87, 95°); Rm.; unagitated; 
C.P. 


All ©, to 176° 

Under 45°; to boil. 

All ©) and temp. 

All ©) to 176° 

Under 25°;, boil. 

78°) hot 

Under 10°;, boil; all % to 176° 
except near 60° Be. (141 pre- 
ferred) 

All % and temp. 


To bel. 

Under to boil. 
Over 50°); to 160° 
Under to boil. 
Over 60°); to 160° 
Under 50°; to boil. 
Over 50°; to boil. 
All © (except 55%) to boil. 
All Rm. only 
All ; Rm. only 
5°); 86°; unaerated 
5°); 86°; aerated 
19%; boil. 

Cone.; 70° 


BY 
BV 
BV 
BV 


CH 
CH 
CH 
BIVPTCHDF 
BIVPTCHDF 


BIV 


VP 


B 

BIVCHF 
BIVHF 
BIVHF 
PTCHR 
BIVPTCHDFR 
CH 


BIVHF 
BIVHF 
BIVPCHFR 
BIVCHF 
BIVHF 
BIVHF 
BIVHF 


BIVPHFR 
BIVR 
PTCHDR 
PCH 


BIVPTCHDF 
BIVPTCHDF 
BIVPTCHDF 
BIVPTCHDF 
BIVPTCHDF 
BIVPTCHDF 
BIVP 

BIV 

BIV 


BTSCH 


278 


284 


193, 196, 200, 266 Lead 


Monel 


St. 


St. 


eee ve 


317 
321 


Under 96% to 60°; under 85% BIPTSCHDF 
to 428° (No. 193, 248° max.) 


5°); 86°; unaerated BIVPTCHDF 
86°; aerated 
19°; boil. 
45, 60°; 140°; unaerated 
80°); 86° 
Cone.; 70° BTSCH 
5°); 86°; unaerated VPTH 
5°); 86°; aerated 
19°;,; boil. 
Conce.; 70° BTSCH 
5°); 86°; unaerated BIVP 
5°); 86°; aerated 
19°); boil. 
Under 60° Be.; hot or cold V 
95% 
95°; 
To boil. 
To boil. 
To boil. 
66° Be. max. BIVCHF 
Cone.; 70° BTSCH 
5°. ; 10°); fuming; 70° BTSCH 
Cone.; 70° BTSCH 
Cone.; Rm. 
Cone.; Rm.; 60° Be. min.; 180° 

F max. 


Diluted 1:20; 70° 

Diluted 1:20; boil. 

Diluted 1:10; 70° 

Diluted 1:10; boil. 

Diluted 1:1; 70° 

Diluted 1:1; boil. 

Cone.; 1:0; 70° 

Cone.; 1:0; 212° 

Cone.; 10; 300° 

Fuming, 11°% free, SOs; 212° 

Fuming, 60°; free, SOs; 70°,160° 

Cone.; Rm.; 60° Be. min.; 180° 
F max. 

Cene.; Rm.; 60° Be. min.; 180° 
F max, 

5°); aerated and agitated; 70° BIVP 

5°); aerated and agitated; 17€° 

78°); aerated and agitated; 176° 

93°); aerated and agitated; 70° BIVT 

Cone.; Rm.; 60° Be. min.; 180° 
F max. 

Cone.; Rm.; 60° Be. min.; 180° 
F max. 

Cone.; Rm.; 60° Be. min.; 180° 
F max. 

Cone. or 15° Be.; Rm. 

5°) at 120° F max.; 60° Be. min., 
200° max 

Diluted 1:20; 70° 

Diluted 1:20; boil. 

Diluted 1:10; 70° 

Diluted 1:10; boil. 

Diluted 1:1; 70° 

Diluted 1:1; boil, 

Conc., 1:0; 70° 

Conce., 1:0; 212° 

Cone., 1:0; 300° 

Fuming 11% free SOs; 212° 

Fuming 60% free SOs; 70°, 160° 

5%; aerated and agitated; 176°, BIVP 

Over 15° Be.; Rm. 

Cone.; Rm. 

Over 60° Be.; 180° F max. 

Cone.; Rm. 

Over 60° Be.; 180° F max 

Conc.; Rm. 

Conc.; Rm. 

Conc.; Rm. 

5°; aerated and agitated; 176° 

78°%; aerated and agitated; 176° 

93%; aerated and agitated; 70° BIVP 

Cone.; Rm. 
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— 
4 Admiralty CH A 
10-17. Aluminum A 
Alleyco A 
| 224 Nickel ney. 
A 
22 Ambraley 
23 Ambraley 228 Ni-Clad 
29-40 Ampco A | 231 Ni-Resist 
42 Antaciron 1 233 
234 Olympic 
Berylco 235 Olympic 
Brass 240 Platinum 
61 Brass 242 Ir-Plat. 
63 Brass PCH 244 ~—sRh- Plat. 
6s RB 245 Pyrasteel 
67 Bronze BIV 249° Resistac 
73 Bronze VT 270 304-Clad J 
74 Bronze 271 316-Clad 
7S Brease 274 430-Clad 
76 Bronze 275 St. 301 ey 
7 Bronze 276 St. 302 sate 
81 CA-FA20 a 
82 CA-MM 
| 
| 
87 Causul 
279 M304 
89 Chicrimet 
Copper 
114 Copper 
118 Copper 280 368 
123 Cupre-Ni 
124 Cupre-Ni 282 310 Vv 
139 Durce 
283 316 
140 Durichlor 
141 Durimet 
Durimet 
143 Duriron 
148 Everdur 4 Lopate 
109 Everdur 
150 Everdur 
156 Gold 
159 Hastelloy 
160 Hastelloy = a é 
285 
161 Hastelloy 
286 347 
162 Hastelloy 
163 Stelllte 287 “3 
165 Stellite 288 405 ee: 
184 Inconel 290 410 
185 Ime-Clad 
191 Lead PTH 2910 St. 414 
RING 149 
> 


Exposure Conditions 


Applications | Ne. 


Exposure Conditions 


Appl cations 


3 


524 


Silicate com. 
Silicate com 
Acichler 
Acitite 
Asplit 
Asplit-F 
Basolit 
Carboline 
C-Basolit 
Causplit 
Duralon 
Durisite 
Lumnite 
Nukem 
Nukem 
Pecomastic 
Penchlor 


Thiokol 
Acid Brick 
612,615 Glass 


Cone.; Rm. 

Cone.; Rm. 
Cone.; Rm. 
Cone.; Rm. 
Diluted 1 20, 70° 
Diluted 1 20, boil. 
Diluted 1<10, 70° 
Diluted 1 10, boil. 
Cone. 1:0, 70 

1:0, 212° 
Cone. 1:0, 300° 
Cone.; Rm. 

Con Rm. 
Cone.; Rm. 
Cone., Rm. 
Cone., Rm. 
Cone.; Rm. 


Cone 


10°); Rm.,; boil. 
10" Rim. 
boil. 


OS max.; 347 
avoid free 5Os 

95°, and under 

All 

All % 

Weak; strong 

Me lium 

All 125° 


1-50", aerated; 175° 
96-100°),, aerated; 175° 
100-110°,,; 200° 
50-03", aerated; 140° 
Very dilute 

Other 

on max.: 338° max. 
un max max. 
100 max. to boil. 
115 max. to 158° 
50°), max.; to boil. 


50°), max.; 200 
max.; 200° max. 
50°, max.; 360° max. 
50”, max 
50°, max.; 360° max 

50°) max.; 360 ax 

1,600" max. 


max. 


max. 


Strong sol. only 
Strong sol. only; 1,600° max. 
Dilute and conc.; 300° 
Dilute and conc.; 250° 


All 350° max. 
All 350° max. 
Diluted; 200° max. 
50°) max 

Diluted; 200° max. 
All “; 350° max. 


Sp. gr. 1.5; 350° max. 
Sp. ar. 1.5; 350° max. 
1°> max.; 90° mex, 


Dilute and conc.; 300° 
All ©,; 750° max. 

All ©); 750° max. 

All 500°-2,000° 
All ©); 350° max. 

Dil.; cold 

Cone.; hot 


175° max. 

Dil.; 200° max. 

10% ASTM D-543-43 
Cone.; ASTM D-543-43 


All % 


200°-400°, depending on design 
All conditions 

600° max. 

All %%; any temp. 

All © and temp. 

All ©; 392° max.; agitation 


max. at 98° 5; 


617 Stone ware 
618 Vitree 
619 Vitreosil 
621 Vycor 


706 Formica 
707 Formica 
708 Formica 
7 Haveg 


720 Lamicoid 
723 Nixen 
724 Nixon 
BIV 726 Nukemite 
727 Nylon 
728 Nylen 
729-732 Nylon 
PTCH 733 Permanite 
H 
735 Polythene 
Pyroflex 
737 Resilon 
740 Saran 
741 Sealon 
BIV 742 Teflon 
BIV 744, 745 Textolite 
BIV 746 Tygon 
BIV 300 Ace Hd. Rub. 
BIV aol Acidseal 
802 Acidseal 
BIVPTCHD 
BIVPTCHD 805 Butyl 
PTDR 509 Fairprene 
PTDR 814 GE Silicone 
PTDR 817 Heresite 
PTD 36 Natural (S) 
PTD 837 Natural (H) 
PTD a38 GR-S (S) 
PTD 839 GR-S (H) 
PTD 540 GR-A (S) 
PTD S41 GR-A (H) 
PTD 842 GR-M (S) 
PTD 843 GR-P (S) 
844 GR.-I 
846 Saniprene 
348 Silastic 
= 
849 Superfles 
T 
853 Thiok of 
BIPTCHDF 854 Thiokel 
BIPTCHDF 855 Triflex 
TD 
T Vistanex 
T 913 Redwood 
TD 
PTSD 
T 
1 
TDR 
THDR 


BIPTSCHDFR 
BIVPTCHDFR 
PTCH 
BIVPTCHDR 
BIPTDR 
BTCH 


140°-160° 
i,000° max. 


60°; 122° 


25°), max.; 


25°, max.; Rm. 
All 

75°); cold 
300° max, 
50°); 150° 

100° 

40°); Rm. 

Con 

Cene 

Dil.; cold 

Cone.; hot 

Cor hot 

Rm 

175 ax. 

10” max. 

Rm. 

Dil. to med. cone.; 180° max. 

1S? max 
ial 


122° mas. 

130° max. 

100” max 

10°, -30¢,,; ASTM D-543-43 
Cone.; ASTM D-543-43 

150° max. 


ow 100° max. 
150° max 
max 
150° max. 
100° max. 
14° max 


5-12°),; 36°-190°; Falsewood-L; 
steel pickle 

5-8 + Dil. HNOs; 36°-00°; 
asphalt-L; explosives mfgr 

pH4.1; 36°-80°; 17 yr.; Plating 
works 


pH5.8; 36°-80°; 20 yr.; Plating 
works 

4-5°); 36°-140°; 37 yr.; Armor 
plate pickling 

works 

2% + 1.5% 40°-180°; 21 
yr.; Chemical plant 

1.5°); 36°-120°; 27 yr.; Tannery 

1% + 1-5°% CuSO«; 36°-170°; 
13 yr.; Chemical plant 

0.5°% + dil. NaOH; 40°-115°; 
2 yr.; Seap specialties 

Dil. + dil. HC] + dil. lead ace- 
tate; 40°-150°; 13 yr.; paint 

Dil.; 60°-200°; 2 yr.; Petroleum 
refinery 


00°; 7 yr.; Plating 


BIPTSCHDFR 


PCH 


P 


T 


BIVPTFDR 
BIVPTFDR 
TD 
TD 


PTSDF 


PV3DT 


PTDCH 
PTSD 


BTPDF 

VP 

BI 
BIPTSCHDF 
BIVPTDI } 
BIPTSDI 

BIPTSDI 

BIPTSDI 

BIPTSDF 


VPTDF 


BIPTSDF 
BIPTSDF 


BIPTSDF 
BIPTSDF 


PTSCDF 
BIPTSDF 
BIPTSDF 
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No. Material Rating Material Rating 
St. 416 A 
St. 420 
St. 430 
700 Ace Saran | 
704 DC Silicone 
297 St. 431 
4 298 St. 440-A 
300 St. 440-C 
sel St. 442 
363 St. 446 
316 St. CF-20 
364 Stoody 
367 Super-Ni 
368 Tantalum 
369 Telnic 
387 Stainless x 
Stamless x || 
Stainless A 
xX 
390 Worthite 
= Wyndaloy 
my ak. 
Karbate 1? max. 
Karbate 70°%; 140° max. 
Kempruf 
Acheson 
Sul. cement 
Sul. cement 
Furan cem. 
Furan cem. 
Phen. cem. 
Phen. cem. 
510 
$13 
514 
515 
518 
$21 
523 
532 
535 
536 T 
537 
538 A T 
539 Penchior 
540 Penchlor A T 
S41 Pennsalt 
S42 Permanite A T | 
544 Plastite A ‘ 
554 Silastic A T P 
556 Stammite || A T t 
559 a 
603, A T | 
604 Ceratherm s 
606 Stoneware A T a 
607) Glass-L p 
610 Stoneware A T d 
611 Porcelain 
614 Glass-L A T 
616 Pyrex d 
150 


RICHARD E. CHADDOCK Hercules Powder Co., Wilmington, Del. 


Practical Aspects Design 


LIQUID AGITATORS 


Despite all that has been written 
on the design of agitators for 
liquids, and mixtures of liquids 
with solids or gases, the subject 
is still far from exact and there 
is still room for practical infor- 
mation that will in most cases 
insure a correct design without 
resort to theories and formulas 
of doubtful validity. The author 
presents such a system, which 
has had the benefit of much ac- 
tual and successful use.—Editors 


GITATION Or mixing is perhaps one of 
A the most important, but least under- 


stood, unit operations in chemical engi- 
neering. There is scarcely a vessel in a 
chemical plant which does not require 
some form of agitation, be it simply for 
suspending solids in a slurry or—the more 
difficult case—the dispersion of gas in a 
liquid. In certain chemical reactions the 
rate depends immeasurably upon the de- 
gree of agitation. The dissolving of solids, 
and the heating and/or cooling of liquids 
in tanks is influenced by agitation. Chem- 
ical engineers are discovering every day, 
to an always increasing extent, the im- 
portance of agitation as a critical variable 
in chemical processes. 

The subject of agitation has been investi- 
gated quite thoroughly in the laboratory 
and reported by A. W. Hixson’ in a recent 
article which gave 127 references to vari- 
ous publications in this field. These publi- 
cations represent considerable work and 
the expenditure of a large amount of time 
and effort. However, an air of mystery still 
surrounds this unit operation and, so far, a 
straight-forward method for the selection 
and design of liquid agitators has not been 
published. In the majority of cases the 
design chemical engineer seeks the advice 
of the agitator equipment companies but, 
despite this, a need is felt for a simple 
procedure whereby efficient liquid agitators 


can be designed with assurance, or pro- 
posed designs can be checked. 

The author is familiar with an agitator 
design, and the subsequent equipment in- 
stallation by a large mixing company, 
where a 15-hp. motor was used to drive 
the agitator impeller. As the agitation ap- 
peared ineffective, a power test was made 
using a recording wattmeter and it was 
found that the agitator impeller was 
actually consuming only a little over 1 hp. 
In all honesty, perhaps the complete facts 
were not given to the designer, but an error 
of this magnitude should have been dis- 
coverable with available design methods. 


Until sufficient performance data on 
pilot plant mixers have been accumulated 
and correlated, it will probably always be 
necessary to resort to small-scale experi- 
ments to obtain design data for specifying 
certain agitators to meet the unusual con- 
ditions occasionally encountered in com- 
plex chemical reactions. However, certain 
data are now available for the design of 
liquid agitators, and the design does not 
involve the application of numerous 
theories and formulas. With the help of 
these data, large-scale agitators can be de- 
signed from pilot plant experiments with 


some degree of confidence. 


Fig. 1—Agitators of these four types suffice for 95 percent of liquid mixing 
problems; modifications handle most others 
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Fig. 2—Approximate relation of de- 
gree of agitation and power input 
per 1,000 gal. of solution 


AGITATOR IMPELLER TYPES 


Selection of the proper agitator impeller 
is the first consideration in the design of a 
liquid agitation unit. There are four main 
types of agitator impellers, including: 

a. Propellers 
b. Flat-bladed paddles 
c. Turbines 
d. Anchors. 

The general types of impellers, well- 
known to all cngineers, are illustrated in 
Fig. la to d. Besides these types, there 
are many tricky designs which are varia- 
tions of those mentioned, some of which 
have advantages for certain special uses. 
In 95 percent of the mixing problems en- 
countered, one of the standard types prop- 
erly designed will perform the required 
mixing adequately. Each of these standard 
impellers has its proper place when agita- 
tors are used for liquid-liquid mixing, 
liquid-solid mixing, liquid-gas contacting, 
and liquid-gas-solid contacting. 

Propellers are principally used as high- 
speed mixers for some cases of liquid 
solid mixing and liquid-liquid mixing 
and, as such, have a definite place in the 
liquid agitator field. In mixing operations 
requiring mechanical cutting and shearing, 
propellers have proved most satisfactory. 
Their power consumption is low, together 
with a low initial capital investment. They 
are useful mainly in small-capacity vessels; 
however, in the case of large-diameter and 
large-capacity storage or blending tanks, 
propeller agitators have been used success- 
fully by installing two or more units around 
the circumference of the tank near ground 
level. A propeller agitator is not basically 
effective in a highly viscous or dense solu- 
tion, and care must be taken to install the 
propeller in the tank off-center either hori- 
zontally or vertically to prevent vortexing 
and swirling of the entire contents of the 
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Fig. 3—Power consumption of pro- 
peller type agitators (from Badger 
et al, Chem. & Met., 27, 1176, 1922) 


vessel. A very good article on the use of 
the marine-type propeller and the so-called 
“radial” propeller was recently published’. 
The flat-bladed paddle agitator having 
two, three, or four blades has been used 
extensively in the chemical industry. Agi- 
tators of this type have usually been recom- 
mended for use at low speeds only, but 
with proper design they can be used at 
speeds up to 180 r.p.m. Paddle agitators 
are of low initial cost, easily fabricated or 
modified in the field, and are useful in 
nearly all types of mixing. In considering 
a mixing problem, careful thought should 
be given to the use of a paddle-type im- 
peller as it is highly effective over a wide 
range of solution viscosities and densities. 
Turbine-type agitators, with both open 
and shrouded impellers, are likewise popu- 
lar in the industry and can be used for 
nearly all types of mixing. Turbine impel- 
pers are expensive and care must be taken 
in fabrication to obtain good balance; how- 
ever, a properly designed turbine impeller 
is well-suited for the difficult job of dis- 
persing gases in a liquid. A few years ago” 
a modification of the conventional turbine 
impeller known as the “disperser-type” tur- 
bine was introduced for liquid-gas contact- 
ing and has proved to be very effective. 
Anchor-type impellers are mainly used 
in glass-lined vessels where their shape 
leads to ease of enameling operations. They 
are most helpful where viscous materials 
or liquids containing a high percentage of 
solids are agitated. This type of agitator, 
slightly modified, is used in Dopp kettles 
to prevent a build-up of solids on the sides 
of the kettle because such a build-up lowers 
over-all heat transfer rates. Anchor-type 
agitators are used for conditions requiring 
a low degree of agitation, and operate at 
speeds under 120 r.p.m. 
One of the most difficult problems in 
designing an agitator is what criterion to 
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use in describing the desired degree of 
agitation and how to translate this criterion 
into design terms. 

Agitation is usually spoken of in terms 
of “vigorous” or “mild” or some other such 
nonspecific term. A single quantitative 
term which can be applied to mixing and 
agitation has not, as yet, been found. The 
design engineer is faced with the problem 
of furnishing “good agitation” because the 
operating or research group usually speci- 
fies “good agitation” as very necessary for 
carrying out the proposed chemical re- 
action; or sometimes, he has to design an 
agitator which will “just keep the solids in 
uniform suspension.” 

The criterion of power input per unit 
volume is recommended for the present 
state of the art as one means of specifying 
the degree of agitation. It is realized that 
this procedure is only qualitative, but the 
results obtained have been proved to be 
reliable and adequate in most cases. Fig. 2 
shows the relationship of degree of agita- 
tion and horsepower input per unit volume 
with solutions similar to water. When 
this chart is used for solutions having high 
viscosities and densities, the indicated 
power input should be increased 25 to 50 
percent to obtain the same degree of agi- 
tation. This plot, based on the experience 
of the author and others, is intended only 
as a guide since, as mentioned previously, 
the terms “mild agitation” and “vigorous 
agitation” have little value and must be 
viewed in the light of experience. 


POWER CONSUMPTION 


Once the proper agitator impeller has 
been selected and the power input to give 
the required degree of agitation deter- 
mined, it is necessary to calculate the size 
and speed of the impeller to obtain the 
correct power input. 

A nomograph shown in Fig. 3 has been 
developed for calculating the power re 
quirements for propeller-type impellers of 
certain pitch and diameter at various 
speeds. This nomograph is based on af 
tation in solutions of the viscosity o 
water. The power consumption is the 
power actually consumed by the propel 
ler and not the size of the motor for the 
agitator unit. However, since the nomo 
graph is based on the assumption that the 
propeller is 100 percent efficient (whereas 
efficiency is actually about 60 percent), the 
power figure obtained will be conservative 
With this factor of safety already incorpo 
rated in the power figure no additiond 
increase is necessary when agitating fluids 
having a viscosity up to 100 centipoises 

For flat-bladed paddles power requitt 
ments may be estimated by the use of the 
following equation developed by Whitt 
et al’. 

P = 0.00013L Z 0-4 N 206", 
W 
where: P = horsepower; L = paddk 
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length (ft.); Z = Absolute viscosity (Ib. 
per sec.-ft.); N = Revolutions per second; 
p = Density (Ib. per cu. ft.); D = Tank 
diameter (ft.); W = Paddle width (ft.); 
and H = Liquid depth (ft.). 

Experimental work on which this equa- 
tion is based covered a wide range of 
paddle sizes, speeds, etc., and the final 
correlation included some data on four- 
bladed as well as two-bladed paddles. This 
formula is fairly reliable, but should be 
carefully interpreted by the designer and 
when applied for three- and four-bladed 
paddles the power computed should be in- 
creased by approximately 25 and 50 per- 
cent, respectively. 

In Fig. 4 the power consumption as a 
function of speed is given for a number 
of standard-size turbine-type impellers. 
This power is the net power delivered to 
the turbine when agitating a solution of 
the viscosity of water. The effect of vis- 
cosity on the power requirements of tur- 
bine impellers is shown in Fig. 5. The 
power values obtained from these figures 
are reliable and can be used safely. 

Very few data are available on the power 
consumption of anchor-type agitators, 
probably because of their limited use. How- 
ever, as a rough estimate the power can be 
computed using the formula for flat-bladed 
paddles by assuming the paddle length to 
be the horizontal width of the agitator, 
and increasing this power value by the 
ratio of the total surface of the agitator 
to tWe surface used in the calculation. 


DESIGN DETAILS 


In the actual design of an agitator unit, 
careful consideration should be given to 
the design of the mixing vessel. For effec- 
tive agitation, that is, the proper degree of 
agitation required by any one job, the 
vessel should have a ratio of height to 
diameter of from 1.0 to 1.5. Whenever 
good and effective agitation is desired, the 
mixing vessel should be baffled in order 
to increase the turbulence which, inci- 
dentally, will increase the power consump- 
tion from 10 to 25 percent and should be 
allowed for in selecting the drive motor. 
These baffles can consist of three or four 
equally spaced vertical members fastened 
to the side of the vessel. They should ex- 
tend from above the liquid level down to a 
point below the location of the agitator 
impeller and should have a width about 
one-tenth the vessel diameter. 

The selection of the diameter of a liquid 
impeller agitator is always something of a 
problem, but its solution for turbine im- 
pellers is made relatively easy by the fact 
that in most cases the range of standard 
sizes available limits the choice. As a 
starter, an impeller diameter one- to two- 
thirds the tank diameter may be chosen; 
then this size should be matched with the 
standard impellers available. 

There are some data which indicate that 


the length of a paddle-type impeller blade 
should be approximately equal to the 
radius of the mixing vessel. Another lim- 
iting factor when closed vessels are agi- 
tated is to select an impeller that will go 
through the manhole. The width of a 
liquid impeller agitator must be balanced 
against the diameter and speed to obtain 
the proper power input. A turbine impel- 
ler usually has a width about one-tenth of 
the diameter, while the width of a paddle- 
type impeller should be from one-eighth to 
one-quarter the length. The blades of a 
standard turbine impeller are usually in- 
clined at an angle of 45 deg. Experience 
of the author indicates that the blades of 
the paddle-type impeller should be in- 
clined at 30 to 45 deg. from the vertical. 

The exact location of the impeller agi- 
tator in the mixing vessel has been a sub- 
ject of controversy for many years. Some 
designers place the impeller one-third of 
the distance up from the bottom of the 
tank to the liquid level. Others place the 
impeller at a distance from the bottom of 
the tank equal to the impeller width, 
whereas still others place the impeller 
approximately one-half of the diameter of 
the impeller from the bottom of the tank. 
The author’s experience indicates that for 
commercial installations the impeller 
should be placed approximately 4 to 8 in. 
above the bottom of the tank. However, 
this rule should not be followed too rigidly 
as, for example, in the agitation of liquids 
in extremely deep vessels or where heavy 
solids might collect on the bottom. 

In the majority of cases, the impeller 
should rotate in such a direction as to 
push the liquid downward over the bot- 
tom of the tank. There may be a few 
cases where it will be more advantageous 
to have the impeller push upward, but 


Fig. 4—Power consumption of stand- 

ard size turbine type liquid-mixing 

impellers (Courtesy of New England 
Tank & Tower Co.) 


these should be determined by experimen- 
tation. Several years ago an agitator was 
installed in a jacketed tank used for cooling 
a reactor charge from approximately 450 
deg. F. to 200 deg. F. By mistake, the 
turbine impeller was installed to push up- 
ward and the rate of cooling was found to 
be quite low. As soon as the error was dis- 
covered and the impeller rotation reversed, 
the cooling rate increased considerably. 
This was merely a matter of increasing 
the turbulence and the velocity of the 
liquid past the tank walls in order to in- 
crease the heat transfer coefficient. In the 
case of dispersing gases in a liquid where 
the gas is introduced under the outer edge 
of the impeller, it has likewise been noted 
that greatly increased results are obtained 
with the impeller pushing the liquid down- 
ward. In some deep vessels, best agitation 
may be obtained by use of two impellers 
on a common shaft rotating so that the 
lower impeller pushes the liquid downward 
and the upper impeller pushes upward. 

Design details which should be given 
careful consideration include the diameter 
of the shaft*, power losses in the stuffing 
box*, inefficiencies of the reduction gears, 
maximum shaft length, and others more 
or less of a mechanical nature. The answer 
to these details can best be obtained#from 
the mixing equipment manufacturer. 
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Fig. 5—Effect of viscosity on power 

consumption of turbine-type im- 

pellers (“Chemical Engineers’ Hand- 
book,” 2nd ed., p. 1554) 


160 


140F 


T 


r 

° 
Agitator Speed, R.p.m. 


60 


3 
@ 


#12 4 
Horsepower 


8 20 22 


Percentages of Normal Power Requirements 


| 


2 5 10 50. 


Viscosity in Centipoises 


200 500 1,000 


of 
ion 
rms 
ach 
tive 
The 
em 
the 
ecl- 
for 
re- 
an 
in 
sent 
ying 
that 
the 
be 
g.2 
gita- 
ume 
hen 
high 
ated 
> 50 
agr 
ence 
only 
usly, 
yrous 3 
t be 

has 
ive 4 
585 
leter- 5. 
sine cise 

. Brothman, A., Product Hng., Sept. 
the and Nov. (1940). 
been 
rs of 

y 
; the 
ropel 
the 
1ome 
it the & 
), the | 
3 
tiona % pit 7 
fluids 
ar 
01865 ne 

quire 48" | 
of the 
Vhite 
‘= = 

1u,000 100,000 
— 


1946 CHEMICAL INDUSTRY MEDAL 


On November 8 the American Section of the Society of Chemical Industry 


honored Dr. Willard H. Dow, president of the Dow Chemical Co., by award- 


ing him the Chemical Industry Medal for 1946. Dr. William J. Hale, research 
consultant for the Dow company and brother-in-law of the medallist, 
served as personal sponsor while the professional sponsor was Major 
General Alden H. Waitt, chief of the Army’s Chemical Corps. Highlights 
of the three addresses of the occasion are presented here.—FEditors 


Wiliam J. Hale 


The Man 


IT THE FALL or 1915, it fell to my lot to 
repair to Midland and organize organic 
chemical research of the Dow Chemical 
Co. In the summer of 1919, Mr. Willard 
Dow returned to his native city and took 
up work at the chemical plant. It was as 
my assistant that he decided to serve for a 
few months and learn the ways of organic 
chemicals. 

To my way of thinking the most out 
standing characteristic of Willard Dow is 
his inventiveness, coupled with persever- 
ance. Everything that meets his attention 
stirs up quandaries within him as to how 
best it may be improved. But along with 
his inventiveness there is also that urge for 
preparedness. His general aim seems to 
concern itself with the appointment of 
assistants to positions such that will guar- 
antee a maximum performance for the 
whole. 

In this chemical age all further advance 
must be chemically sound, otherwise it be- 
comes labor lost. It is here that Dr. Dow 
has bent his best efforts to prepare for 
enormous production of chemicals from 
the sea, especially bromine and magnesium; 
but he has plans for many more from this 
same source. 

Utilization of everything to the best in- 
terests of society and to the highest degree 
has become the incentive of Dow Chemical 
and its entire personnel. When Dr. Dow 
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Alden H. Waitt 


once perceives the possibility of a lowering 
in cost of any chemical of our manufac- 
ture his ready mind is alert and pointed 
to some new adaptation lurking just around 
the corner. Truly he delights in recon- 
noitering untrodden paths. 

The greatest forward strides of Dow 
Chemical have followed directly the rise 
to its presidency of Dr. Willard Henry 
Dow. His courage and driving force have 
never faltered. 


His Accomplishments 


Wortp War I, Dow and other 
companies continued to develop pro- 
duction of magnesium, but the others 
finally abandoned their efforts, convinced 
it was impossible to produce at a com- 
petitive price. Willard” Dow pushed re- 
search on magnesium recovery, and for 
more than 15 years chased molecules of 
magnesium around the brine, sometimes 
in the red financially, but always in the 
black technically. The military services 
reaped the full benefit of these years of 
research. 

Dr. Dow's love of doing the impossible 
contributed no small part in winning the 
battle of transportation in World War II. 
With the spiralling demand for lead tetra- 
ethyl in the late 20’s and early 30's, many 
concerns had been attracted by the un- 
limited supply of bromine in seawater 
but had abandoned their development 


efforts as uneconomical. 
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Dow had been 
producing bromine from the Midland brine 
since the establishment of the concern. 
With the experience thus gained, Dow 
tackled the problem of extracting bromine 
from the seawater successfully. The ethy- 
lene dibromide plant at Kure Beach gave 
our army the finest motorized equipment 
of any army. 

When our supply of rubber was sud 
denly shut off after Pear] Harbor, another 
pioneer development by Dow became vital 
to our war effort. Styrene furnished the 
quickest process for the production of 
synthetic rubber. Dow had been produc 
ing styrene commercially since 1937 and 
was the sole producer at the outbreak of 
the war. Dow’s know-how was made avail 
able to the government, and they not only 
expanded their own production but also 
assisted competitor-operated plants by fur 
nishing engineering service and in train- 
ing their operating personnel. 

In addition, Dow has pioneered work 
in production of butadiene, on which they 
had started development work in the late 
30's. 

A byproduct of Dow’s early research on 
production of ethyl cellulose and styrene 
played an important role in the develop. 
ment of certain wartime applications that 
have been secret until very recently. Their 
polyfiber radomes were used extensively. 
From this same polyfiber came a new type 
of separator for storage batteries. 

One of the major developments of the 
war was the radio proximity fuze. The 
pioneering work of Dow in molding ethyl 
cellulose provided the solution which per 
mitted early production of this fuze. 

A little publicized side of Dr. Dow's 
technical achievements is in the field of 
human engineering. This sympathetic in 
terest had much to do with the fact that 
during all the war years no Dow plant, and 
no Dow operated plant, lost a day’s pro 
duction because of strikes or work stop 

Pages. 

Another little publicized side of Dr 
Dow's technical ability is in the field of 
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therapeutic agents. He has deep personal 
interest, and supports extensive research 
in the development of new treatments for 
tuberculosis and cancer. 

The many sided technical training of 
Dr. Dow was utilized to the utmost by the 
government during the war. His counsel 
was given as a member of a large number 
of technical advisory committees. The 
Chemical Advisory Committee of the Army 
and Navy Munitions Board, The Chemical 
Warfare Advisory Committee, The Quar- 
termaster Advisory Board, The Rubber 
Reserve Corporation—these are just a few 
of his wartime activities. 

The American Section of the Society of 
Chemical Industry is honoring an out- 
standing American in awarding its Chem- 
ical Industry Medal to Dr. Willard Dow. 
His record before and during the war has 
been outstanding. It is to such men as he 
that we must now look in the winning of 
the peace. 


Salts of the Earth 
4 gr is a scientific company by whose 


ideals and harmonious cooperation 
the salts of the earth, the water and the 
ait have been utilized to give man’s daily 
life new meaning. It is the vital construc 
tive force of all industry that has made 
America great, an example to the people 
of the world who would attain that same 
measure of life. This constructive force 
has issued from a free people—free in 
their thoughts, in their work and in their 
ventures. From these salts of the earth has 
sprung the chemical industry. 

When we consider chlorine chemistry, 
or the chemistry of salt, starting with the 
electrolytic decomposition of salt into 
chlorine and caustic soda, we cannot but 
be astounded at the effect of electricity and 
electrochemistry upon our lives. These 
products of the electrochemistry of salt or 
their diverse compounds are vital to the 
petroleum, lumber, automobile and textile 
industries. They go into hundreds of 
medicinal compounds, fumigants and in 
secticides to protect our health and our 
food, as well as being key factors in water 
purification and sewage treatment. They 
hold a dominant position in the making of 
rayon and practically all plastics—in dry 
cleaning fluids, refrigeration media and fire 
extinguishers. They are so much a part of 
us that we can scarcely touch an object 
that has not in some way been benefited by 
the chemistry of salt. 

Too seldom do we stop to glorify our 
stupendous industrial successes. Or per- 
haps we have dwelt too much and too Jong 
On success in terms of the dollar—too little 
in terms of the humanities. We have 
judged the merit of a company by the ex- 
tent of its physical assets rather than by the 
number of human beings with which its 
Operations provide the comforts of life— 
by the magnitude of its sales rather than 


life finer and fuller. 

Looking back over a number of decades, 
we can see how each new advance could 
have been used to wreck and destroy, or to 
give unwarranted power to one group or 
another. But the reassuring, the inspiring 
part of it is that our great advances have 
come through great men with the vision to 
see beyond the nearest street corner. 


Altogether too many people these days 
are taking the attitude that they have no 
responsibility, yet there is not a single man 
who can honestly say he does not enjoy 
the benefits of modern society. All benefits, 
no matter how small, create responsibility, 
and only by accepting responsibility can 
we hope to realize the benefits of further 
progress. 

Because the chemical industry, and all 
industry, has been mindful of its responsi- 
bility to civilization, we have in this country 
an exceedingly high standard of living. 
Work and more work and hard work has 
been the means to this end. No Aladdin’s 
Lamp or magic carpet has lifted us to that 
present plane of living—nor will it carry 
us to further heights. The blessing of hard 
work is what we must glorify and live by, 
and the satisfaction and pleasure of a job 
well done is a reward no one will ever 
measure in dollars. Industrial success 
breeds progress, and the dollar is only the 
clothing—not the flesh and blood and soul 
of the offspring. 

It is a strange commentary on the in- 
telligence of our people that they so 
readily forget that we had an economy in 
our country before we had economists. 
True principles of economics cannot be 
discevered by experimentation because of 
the human factor. And when we try to 
make an exact science out of the actions of 
human nature, with the dollar motive the 
paramount issue, we must necessarily meet 
with one failure after another. Human 
nature and its reactions cannot be made 
into exact science. 

The measure of industry's responsibility 
rests on finding the proper type of man 
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the degree to which its products have made 


job for every man. The average man must 
see his responsibility as well as the in- 
dustrialist; when these responsibilities are 
recognized and accepted, then most of our 
problems are over. In place of such folderol 
as “the world owes a man a living,” we 
shall hear from every honest citizen, “Every 
man owes the world something in return 
for the blessings so freely offered.” Each 
individual in every walk of life must justify 
that right. There are no rights without 
responsibility, and conversely, since ac- 
ceptance of responsibility grants rights. 

The ability of the human race to work 
together to solve a problem by the use of 
combined intellectual brainpower is the 
very foundation of our many successes. 
Therefore it is incumbent on each one of 
us to apply that brainpower to the solution 
of our many problems. Nearly everything 
has a simple solution and any problem 
should be reduced to its simple funda- 
mentals. For example, if you wish to pro- 
duce magnesium, you must have an 
abundant source of raw material. The 
natural reaction is to consider dolomite or 
some other magnesium bearing ore, but 
this is not the truly simple solution. Why 
mine rock when it is so much easier and 
cheaper to mine ocean water? And then 
again, sea water is available to all. 

As a large producer of magnesium, it 
was logically our responsibility to go to the 
largest source of supply of raw material for 
its production. As we had commercially 
demonstrated the practical extraction of 
bromine in a concentration of 65 parts per 
million parts of ocean water, so surely the 
extraction of magnesium, with a concentra- 
tion of 1,200 parts per million, was feasible. 
This accomplishment is a matter of record, 
but its greatest significance may yet lie be- 
yond the horizon. After sodium chloride, 
magnesium as magnesium chloride is the 
next most abundant mineral in sea water, 
and along with it can be accumulated trace 
elements such as manganese, iron, copper, 
boron and others. Here then is offered a 
means of returning these ingredients to the 
soil for use as soil enrichers and fertilizers. 

We see the continents of the world well 
blessed with the rich resources of the 
oceans—resources containing recoverable 
quantities of the order of 4,500,000 tons 
of magnesium, 85,000,000 tons of sodium 
chloride and 230,000 tons of bromine per 
cubic mile, not to mention many thousands 
more tons of elements of perhaps greater 
value. ‘The industries of the world are 
standing ready to offer their every assist- 
ance. 

Nature offers the opportunity to ad- 
vance. Our civilization is enlightened 
chemically, physically and mechanically, 
but not spiritually. Is it not high time to 
forsake false issues and return to funda- 
mental thinking—fundamentals that nake 
for a full life, liberty and the pursuit of 
happiness? 


for every job and conversely the proper 
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What Readers Think About 
Equipment Cost Data Plan 


Here are o few. of the letters that readers 
have sent to Chemical Engineering, com- 
menting on the plan proposed by Henry 
Eckhardt on page 104 of our September 
issue. Chemical engineers are badly in need 
of standard cost estimating data for both 
chemical equipment and chemical process 
operation. Past efforts at securing such data 
have been largely unproductive. Mr. Eck- 
hardt suggests a new type of approach 
through the cooperative efforts of those who 
would be most benefited — that is, the engi- 
neers whose files already contain data of 
this sort, but to whom a complete compila- 
tion would be of enormous benefit. The edi- 
tors are enthusiastically behind the plan and 
will gladly serve as the correlating agency. 
If you have not read the Eckhardt plan we 
urge you to do so and let us have the benefit 
of your opinions. THE EDITORS 
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Production of plastics by last 
August was running about 48 
percent above the 1945 rate. Cur- 
rent output of thermoplastic 
molding powders, not including 
vinyls, tops that of last year by 
about 60 percent with thermoset- 
ting types increased around 40 
percent. Completion of new 
planned facilities will bring ca- 
pacities to three and one-half 
times the 1945 volume.—Editors 


Ss THE original forecasts made to 
the Society of the Plastics Industry 
in April of this year and in December 
1945, many things have happened in the 
industrial economy which have changed 
the original plans, delayed expansion pro- 
grams, and, in a few cases, even required 
complete alterations in long term con- 
structions. As this is being prepared, labor 
disputes are causing acute shortages in 
supply of certain basic raw materials and 
plastics. The cumulative effects on pro 
duction since August are extremely seri 
ous; even though the labor difficulties are 
resolved in the near future, the total pro- 
duction lost will not be made up for 
some time. 

In December the Association, speaking 
for its members, announced a long range 
expansion program in plastics materials 
manufacturing in the amount of $107 
million to be completed by the middle 
of 1947. In April of this year a brief 
review of the situation by Mr. Landes 
indicated considerable delay in completion 
of these programs, and it was estimated 
that increased costs, with which everyone 
is familiar, make this original estimate of 
$107 million somewhere around $125 
million. Due to strikes in other industries, 


progress has been disappointingly slow in 


Based on paper delivered by Mr. Carman 


before the New England Section meeting, 
Society of the Plastics Industry, at Manches- 
ter, Vt., on Oct. 18, 1946. 
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F. H. CARMAN General Manager, Plastic Materials Manufacturers Association 
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many cases; costs of construction have 
become alarmingly high. Nothing has 
happened since that time to permit 
earlier completion of these facilities; they 
have been delayed further. Members re- 
port an average delay of four to six 
months in the original plans; some facili- 
ties due early in 1946 will not come in 
until late in the year and many of the 
expansions which were to have been com- 
pleted in 1947 will not be available until 
1948. 

Increase in costs of many constructions 
has already been mentioned, the extent 
over the original $107 million is not 
available at this time. A number of 
PMMA members have announced addi- 
tional expansion programs not previously 
included in industry estimates. These in- 
clude certain new materials, additions to 
existing plants, and will provide further 
growth of plastics expanded during the 
war. Roughly these new programs involve 
expenditures amounting to $21,850,000. 


RAW MATERIAL SUPPLIES 


Strikes in the coal, steel, and chemical 
industries have severely curtailed the sup- 
ply of many basic materials for the plas 
tics industry. Some of the present or 
pending shortages include: 

Phenol—In short supply prior to exist 
ing strikes and is now exceedingly tight. 
Even with elimination of these difficul 
ties, it is estimated the shortage will not 
be entirely eliminated for six months to 
a year. 

Cresols and Creyslic Acid—Certain 
pricing policies on coal-tar do not en- 
courage production and, if continued, fu- 
ture supplies will be even less plentiful. 

Phthalic Anyhydride—Strikes earlier in 
the year and others now in force affect 
supply of this chemical in the same man- 
ner as phenol production. 

Urea and Formaldehyde—There was no 
surplus of these chemicals before the coal 
strike which aggravated the situation. 
During 1947 it is anticipated the avail- 
ability of urea and formaldehyde is likely 
to be a limiting factor in plastics pro- 
duction rather than supply of labor or 
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manufacturing capacity. New production 
units for both these chemicals should 
eventually improve this situation. 

Glycerine—There_ little prospect 
for supplies easing up before the end of 
1947 or even later. The shortage is due 
primarily to the international shortage 
of fats and oils and the absence of a 
normally large supply of copra from the 
South Pacific. 

Plasticizers—Severely curtailed by the 
aforementioned strikes. Other industries 
competing for chemicals used in manu 
facturing the better plasticizers further ag- 
gravate the situation. The shortage of 
good plasticizers actually prevents certain 
desirable uses of some plastics and diverts 
the material to less important products. 
Some manufacturers are prone to resort 
to inferior plasticizers which may affect 
the reputation of the industry. Plans are 
going forward to increase production of 
certain plasticizer chemicals by the end 
of 1947. Some industry members predict 
supplies will be even more critical dur- 
ing 1947 when increased resin production 
comes in. 

Benzol and Alcohol—Important basic 
materials required by many industries. 
Benzol supply at the present time is not 
too plentiful because of lower steel mill 
operations. As large amounts are required 
for both phenol and styrene and increased 
amounts will be needed, it is becoming 
ever more important for plastics. Alcohol 
supply has been mentioned as possibly 
affecting production of certain cellulose 
plastics. 

Cotton Linters—A large portion of the 
cellulose plastics production is still de 
pendent on cotton. Even with pending 
price increases, the supply may still be 
short especially in view of plastics and 
rayon expansions. 

Pigments and _ Lubricants—Shortages 
are presently affecting vinyl plastics pro 
duction. 


NITROCELLULOSE PLASTICS 
Production in 1945 was 15,235,676 Ib. 


and the 1946 production rate has been 
18,400,000 Ib. Census reports for the first 
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eight months of 1946 indicate this mate- 
rial is being produced at a rate 20 per- 
cent greater than in 1945. Incidentally 
this is the highest rate for pyroxylin plas- 
tics since 1937. Even though this was the 
first plastic material and newer ones have 
been developed and expanded enormously, 
the high production rate maintained for 
this plastic has surprised many in the 
industry. PMMA members report that 
availability of nitrocellulose is about equal 
to demand and it is anticipated there will 
be little change in this position. 


CELLULOSE ESTER PLASTICS 


Government reports now indicate that 
production of sheets, rods, tubes and film 
in the first eight months is running at a 
rate 21 percent in excess of 1945 produc- 
tion. Demand for these materials, particu- 
larly for continuous sheeting, continues 
at a high rate. Producers report demand 
is substantially in excess of supply, with 
estimates running as high as 3:1 for cer- 
tain types of material. In the December 
survey, a short term increase in continu- 
ous sheeting was not forecast. However, 
production now has been increased to the 
extent already indicated. Consumers can 
anticipate even better availability of film 
through expansions to be completed in 
1947. Compared with the 1945 rate, 
PMMA members anticipate an increase 
amounting to approximately 100 percent 


CELLULOSE ESTER MOLDING 
POWDER 


In 1945 production was 61,123,000 Ib 
and based on eight months, the 1946 rate 
is $2,000,000 Ib. or an increase of 34 
percent. Demand for flake of this type 
still is in excess of supply with the ratio 
roughly estimated at 24:1. Members re- 
port the ratio of demand to supply of 
molding powder is approximately 3:1. 


All Cellulose Molding Powders 


Production data are shown as percent- 
ages of 1939, 1941, and 1945. Last 
December a short term increase of 6-10 
percent and long range increase of 53 
percent was forecast. 


Bureau of Census shows 1945 produc- 
tion as 23,500,000 Ib. and based on seven 
months, 1946 rate is 53,700,000 Ib. or 
an increase of 128 percent. Figures al- 


tealy presented to the Society indicate 
the 1945 production rate was 32 times 
that of 1939, 
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Base Year Rate te 
1 Sven 260 11,130 1,200 
388 1,040 3,705 
268 


The estimated rate by January 1, 1947 
is 374 percent of 1945 actual production. 
Consumers can anticipate increased avail- 
ability from month to month. 


VINYL RESIN PLASTICS 


Producers report capacity production on 
most of the vinyl plastics. Demand for 
vinylidene chloride, polyvinyl chloride, 
and copolymer resins and compounds, es- 
pecially the elastomeric type, are approx- 
imately three times the available supply. 
During the latter part of 1945 full capac- 
ity of the industry was not utilized be- 
cause of reconversion problems. With the 
change from war to civilian production, 
the end use pattern changed extensively. 
Based on Census’ reports for seven months 
the increase this year over the last five 
months of 1945 is roughly estimated at 
50 percent. Other vinyl plastics such as 
polyvinyl butyral and polyvinyl acetate, 
although running at higher production 
rates are believed to be in sufficient 


supply. 


1,250 1,438 
373 429 895 
115 240 


Since earlier reports on expansion plans, 
further increases have been announced for 
certain vinyl resins. 


AMINO MOLDING POWDERS 


Producers report near capicity opera- 
tions for these materials with demand 
almost four times the availability. Sub- 
stantial increases in production over 1945 
already have been made and further ex- 
pansions are under way for completion in 
the latter part of 1947. In December 
1945, a forecast of 25 percent increase 
by April and 80 percent by the latter 
part of 1946 was made. It is believed the 
short term expansion has been achieved 
and that the long term increase will be 
exceeded. 


PHENOLIC MOLDING MATERIALS 


Based on the last six months, the 1945 
annual rate for production was 119,000,- 
000 Ib. while based on seven months, 
1946 rate is 151,000,000 Ib. and the July 
1946 rate is 43 percent over the average 
for the last half of 1945. These figures 
show that forecasts made earlier in the 
year are being exceeded. Acute shortage 
of materials and labor troubles indicate 


a decided drop can be anticipated over 
the remainder of the year. 
Base Year as 100 

August 


Estimated 
Rate 
1945 Estimated After 
Base Year Rate te 
DSSS 185 7 334 
es 107 154 193 
MISCELLANEOUS PLASTICS 


Production of synthetic resin adhesives, 
both phenolic and urea, currently is going 
ahead considerably in excess of 1945. 
PMMA members report present opera- 
tions increased from 25 percent to 90 
percent over the former period and de- 
mand is about one and one-half the supply. 
Some expansion in manufacturing capacity 
has been made although definite informa- 
tion is not available. Because of these 
and additional facilities under contempla- 
tion, the industry can rest assured that 
manufacturing capacity will not seriously 
curtail production. 

Members of the Association report pro- 
duction of acrylic, nylon, polyethylene and 
other miscellaneous plastics well in excess 
of 1945 rates. A four-fold expansion 
has been possible for certain molding 
materials and substantial capacity brought 
into operation for other newer materials. 

Demands for laminating and industrial 
resins are somewhat in excess of current 
supplies even though producers are operat- 
ing at rates substantially above 1945. 


1946 
Thermoplastics 1945 Estimated After 


Vinyls not included Rate Rate Expansion 
on 1939...... 652 1,040 2,340 
Based on 1941...... 230 360 
Based on 1945...... 160 360 
Based on Aug. 1946.. ... 224 
Thermosetting 
Based on 1939 87 262 
Based on 1941...... 110 157 214 
Based on 1945...... éohe 140 192 
Based on Aug. 1946 jou.» omens 137 


All Molding Pow- 
ders Vinyls not In- 
cluded 


Based on 1939. ..... 261 386 667 
Based on 1941. ..... 140 208 358 
Based on 1945. ..... 148 

Based on Aug. 1046.. ... 173 


Data for thermoplastics molding pow- 
ders include all materials currently pro- 
duced by PMMA members with the ex- 
ception of vinyls. 


* Based on government reports. Includes 
certain synthetic resins for protective coat- 
ings and coumarone indene resins. 


PMMA Estimates 


ted 
August Rate 
945 1946 After 
Base Year Rate Rate Expansion 
ae 335 458 656 
er 174 238 342 
200 


3 
Polystyrene Molding Material eo? 
Base Yearas 100 * 
August Estimated 
1946 Rate 
1945 Estimated After 
ge 
Base Year as 100 mea 
August Estimated 
1946 Rate 
1945 Estimated After ue 
Base Year Rate Rate Expansion 
Molding Powders 
Base year as 100 
August Estimated 
Base Year as 100 
1 te 
1945 Estimated After All Plastics Materials* 
Base Year Rate Rate Expansion Base Year as 100 eae, Ae 
484 570 745 Production Rate 
POLYSTYRENE PLASTICS 
159 


S. D. KIRKPATRICK, Editor + JAMES A. LEE, Managing Editor + THEODORE R. OLIVE, J. R. CALLAHAM, Associate Editors * H. M. BATTERS, Market Editor 


L. B. POPE, R. W. PORTER, J. V. HIGHTOWER, E. C. FETTER, R. F. WARREN, Assistant Editors * R. S. McBRIDE, Consulting Editor 


AT LAST AN A.E.C. 


PRESIDENT TRUMAN'S appointment on October 28 of the 
men to constitute the new Atomic Energy Commission 
came as welcome news to those who feel it is high time 
to transfer such activities from military to civilian control. 
Those selected for these heavy responsibilities are earnest 
patriotic citizens who may be expected to take seriously 
their assignments. That only Chairman Lilienthal and 
Professor Bacher are intimately acquainted with the prob- 
lems of atomic energy is not a valid criticism of the Board. 
The point of view of the lay public should be the con- 
trolling interest rather than the viewpoints of the scientist 
or of the military. The job calls for statesmanship of high 
order and also a lot of hard, conscientious work. 


INTER-INDUSTRY COMPETITION 


More serious competition often comes to many com- 
panies in the process industries from outside their own 
line of business than is encountered from contemporary 
firms making identical or similar goods. This is true in 
other business affairs, also. The railroads worry about 
waterways and air competition. The coal industry is 
terrified at the prospect of huge natural gas movement. 
Inter-industry competition is the order of the day. 

Within the field of chemical enterprise we have cur- 
rently an outstanding set of problems of just this sort. 
They relate to industrial alcohol. They deserve study 
far outside the alcohol industry because the problems of 
that industry can be an object lesson for many others. 

Industrial alcohol in the past has been based largely on 
molasses as a raw material. Now the molasses supply is 
wholly inadequate, with no attractive prospect for the 
near future. Substitution of corn or granular wheat flour, 
practiced during the war period, is closely regulated now, 
and will probably be unattractive economically for many 
years to come. 

And the alcohol producers are finding that they no 
longer command the major markets formerly dominated. 
Methanol is successfully promoted as an anti-freeze. 
Isopropyl alcohol promises formidable competition. And 
synthetic ethanol is made not only as an incident to 
organic chemical business but also as a byproduct of 
petroleum refining and as a potential co-product of 
synthetic liquid fuel made from natural gas. 

The “natural” industries in the chemical process field 
have no assurance of permanence. Let us not forget 


natural indigo, natural camphor, and numerous other 
natural products no longer important industrially. The 
executive or engineer who worries about competition from 
solely within his own industry is not worrying on a large 
enough scale to keep up with all the headaches of the 
times. 


“ 


MILITARY RESEARCH vs. 
OBSOLESCENT WEAPONS 


Last spring General Eisenhower enunciated a new War 
Department policy on research and development. He 
wanted to make certain that this country would not 
make the same mistake we made after World War I of 
sitting back on a stockpile of obsolescent fighting equip- 
ment. “The Armed Forces,” he said, “could not have 
won the war alone. Scientists and business men con- 
tributed techniques and weapons which enabled us to 
outwit and overwhelm the enemy....This pattern of 
integration must be translated into a peacetime counter- 
part which will not merely familiarize the Army with the 
progress made in science and industry, but draw into our 
planning for national security all the civilian resources 
which can contribute to the defense of the country.” To 
carry out this policy of integrating civilian and military 
resources, the War Department created a Research and 
Development Division on the highest level of its General 
Staff with Major General Henry S. Aurand as director. 

Some idea of the magnitude of the research and 
development programs of the Army and Navy may be 
gained from the fact that the funds available this year are 
nearly half as great as the funds for actual procurement of 
weapons and equipment—comparable in total to the 
entire prewar outlay for industrial expenditures in this 
field. Furthermore, when recent economy moves were 
forced by the White House, the services invariably chose 
to take the cut from the production side rather than in 
their research programs. Today the limit on develop- 
mental contracting is not the availability of funds as 
much as it is the reluctance of industry to tie up research 
facilities and personnel on government work. 

No one can say today exactly how much “leftover” 
money the Army and Navy have available to spend on 
research. Presumably this is one of the motivating con- 
siderations behind the appointment on October 17 of a 
Presidential Research Board with Reconversion Director 
John R. Steelman as chairman, and to which was given 
broad instructions “to coordinate and improve the effici- 
ency of all federal research.” In President Truman’s 
accompanying statement it was apparent that he is begin- 
ning to have some qualms about “the share of our national 
income which can be devoted to research.” He warns 
“there must be no duplication, overlapping or inefficiency 
to hamper federal research. In view of the current level of 
federal expenditures, our research activities must be con- 
ducted with minimum expenditures consistent with the 
essential objectives of a federal program.” He expressed 
his concern “over the current shortage of scientific person- 
nel,” and asked the Board to make a careful inquiry into 
this phase of the national research program. 
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Undoubtedly there is need for an over-all study of the 
problems being created by the overlapping programs of 
the Armed Services. Whether or not the Presidential 
Research Board, as now constituted can arrive at the right 
answer is Open to serious doubt. It is dominated by five 
cabinet members and the non-technical heads of four or 
five other governmental agencies. There are only two 
representatives whose work deals intimately with research. 
Such a Board may produce little more than some generali- 
zations on which the White House can base its further 
demands for economy through curtailment of activities 
for which appropriations have been made. Some correc- 
tions of excesses may be necessary, but too drastic action 
could prove dangerously shortsighted if the Armed Forces 
are not to be handicapped in their efforts to join military 
and civilian science for safeguarding national security in 
this atomic age. 


COOPERATION WITH REGULATORS 


Not tone aco the Civilian Production Administration 
announced that an Industry Advisory Committee had 
“adjourned its meeting and requested that no future 
meetings be called until ‘Government pricing inaction on 
urgently needed raw materials’ was ended.” 

Industry Advisory Committees are supposed to be, 
as their name implies, advisory to the government organi- 
zations which they serve. They are composed of mem- 
bers of industry, presuraably representative of the entire 
cross section of their own fields. Companies not 
specifically represented by membership on the Committee 
have ready access to the committee members and cer- 
tainly every right to present their minority opinions. 

Whatever we may think of the action or inaction of 
any government agency, it seems to us that little is to be 
gained by deliberately breaking contact with that agency. 
While we do not know exactly who was involved in the 
incident that came to our attention, and we have no 
desire to know their names and connections, we feel 
that intensified “advice” would perhaps have accom- 
plished more than adjournment. This advice, in the 
form of factual evidence, should be presented as force- 
fully and as persuasively as any committee report can be 
made. It should be documented completely and with 
care for its accuracy and authority. Decisions of the 
regulating agency may not follow in exactly the desired 
pattern, but industry’s best advice is then on record. 


ELECTION IS OVER 


Durinc the next twelve months is the time in which to 
get government action on business matters. During the rest 
of this year and most of 1947, Congress and the Executive 
Departments will be largely free from the urgency of 
political pressures. They will not be just approaching 
either primary, Congressional, or Presidential balloting. 
Thus they can give more fair and factual attention to the 
decisions which they must make and to the influences 
which they can properly exert. 

If a process industry needs to get clearances or approvals 
it will be wise to get them soon. Freedom of action by 
politicians will end a year from now, when they begin to 
worry about 1948. 
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CHEMURGIC PLANS BROADENED 


AGRICULTURAL research on a much broader basis than 
ever before practiced is authorized by Public Law 733 
which was signed by the President during August of this 
year. This law provides the authority for new appropria- 
tions of large magnitude to support the development of 
industrial products from agricultural materials. 

It is expected that nearly $10,000,000 will be appro- 
priated for new projects of this sort to begin in 1947. 
The principal objective is to anticipate the time when 
agricultural surpluses may again plague Washington and 
be ready to afford new industrial outlets that will be 
sound and constructive, not mere makeshifts or unsound 
subsidies. 

Permitted fields of research include improved farm 
production methods which may lower costs, development 
of new crops, studies of human nutrition, and a great 
variety of other studies long recognized as fundamental 
for scientific agriculture. Enterprising industry can well 
take part by encouraging the most promising of the 
chemurgic studies which are not yet adequately supported 
or prosecuted. Sooner or later there can be established 
profitable enterprises based on chemical processing of 
farm products. The sooner this is done the better for 
all industries. 

The next six months offers an opportunity to exert con- 
structive influence with the Department of Agriculture, 
and later with Congress, for stimulation of the most 
promising project of this sort. 


ANOTHER “PLUS” FOR THE PACIFIC 


For more than twenty years this magazine has maintained 
active editorial representation on the Pacific Coast. 
Readers there have reason to remember the long and 
unselfish services of Dr. Paul D. V. Manning who 
succeeded Arthur W. Allen in 1926. Hal Smith, now of 
Bonneville, carried on for a time from Los Angeles until 
Jan. 1, 1945 when John R. Callaham, associate editor, 
was transferred to our San Francisco office. Now, as is 
announced elsewhere in this issue, his hand is to be 
strengthened by the employment of James Cosgrave as his 
editorial assistant. All this is in anticipation of additional 
services and coverage of the rapidly developing West. 

Beginning next January the section of Chemical 
Engineering which since 1945 has been called “Pacific 
Process Industries” will concentrate on news of local 
events and regional developments of primary interest to 
western readers while trends and progress of national 
concern will be reported more adequately in articles and 
the other departments of the magazine. Thus there will 
be a “plus value” of editorial service in the Pacific Edition 
to subscribers residing in the eleven western states, at the 
same time the National Edition will be strengthened by 
increased coverage and more comprehensive reporting of 
developments that affect the economy and profession as 
a whole. If the program succeeds, as we believe it will, we 
may well look forward to additional opportunities in the 
future to serve other rapidly developing areas in which 
special attention to local and regional news will help to 
advance the common interests and objectives of all 
American chemical engineers. 
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CHEMICAL PLANT 


THEODORE R. OLIVE, Associate Editor 


Until further notice the editors of Chemi- 
cal Engineering will award $50 cash each 
month to the author of the best short article 
received that month and accepted for publi- 
cation in the “Chemical Engineering Plant 
Notebook.” The winner each month will be 
announced in the issue of the next month: 
e.g.. the November winner will be an- 
nounced in December, and his article pub- 
lished in January. Judges will be the 
editors of Chemical Engineering. Non-win- 
ning articles submitted for this contest will 
be published if acceptable, in that case 
being paid for at applicable space rates. 
(Right is reserved to make no award if no 
article received is of award status.) 

Any reader of Chemical Engineering, 


$50 CASH PRIZE FOR A GOOD IDEA! 


September Contest Prize Winner 


other than a McGraw-Hill employee, may 
submit as many entries for this contest as 
he wishes. Acceptable material must be 
previously unpublished and should be short, 
preferably not over 300 words, but illus- 
trated if possible. Neither finished drawings 
nor polished writing are necessary, since 
only appropriateness, novelty and useful- 
ness of the ideas preserted are considered. 

Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition, novel means 
of presenting useful data, as well as new 
cost-cutting ideas, are acceptable. Address 
Plant Notebook Editor, Chemical Engineer- 
ing, 330 West 42nd St., New York 18, N. Y. 


DYE INSOLUBLE IN ONE COMPONENT PERMITS 
VISUAL STUDY OF PACKING CHANNELING 


G. V. O'CONNOR 


Evans Chemetics, Inc. 
Waterloo, N. Y. 


N EVALUATING various types of packing 

for distillation and extraction columns 
the question of _— channeling is al 
ways present and may introduce an error 
that cannot be measured. In a recent prob 
lem in extraction the extent of the chan- 
neling was of prime importance and it was 
necessary to choose the type of packing 
which would minimize this effect. 

Since both the solvent used and the 
liquid to be extracted were colorless, visual 
inspection of the Pyrex glass laboratory 
column would give no inkling of the be 
havior of the packing in question. How- 
ever, the problem was quickly and easily 
solved by adding a dye that was insoluble 
in water, but was soluble in the solvent 
employed. By this device it was possible 
not only to observe the dispersion of the 
solvent through the raffinate at all points 
in the tower, but also to study the behavior 
of the solvent as it emerged from the 
spargers. Thus types of both spargers and 
packing could be varied until the optimum 
conditions were obtained. 

The same scheme could also be used, of 
course, with a water-soluble, solvent- 
insoluble dye. In addition, it is possible to 
make use of the opacity of the dye-contain 
ing solvent for photo-electric control. For 
example, a bullseye can be installed in the 
solvent discharge line and a light source 
and photo-cell arranged to actuate a valve. 
Here, if the raffinate level in the tower 
should increase until clear liquid rather 


Use of a dye soluble in the solvent but 
not in the raffinate enables channeling 
to be studied visually 


Material being 
ertracted ~~~ _ 


OCTOBER WINNER! 


A prize of $50 in cash 
will be issued to 


A. A. LYNCH and 
M. W. ROSCH 


American Cyanamid Co. 
Stamford, Conn. 


For an article dealing with a 

method of avoiding heat loss 

from a process vessel jacket 

that has been judged the winner 
of our October contest. 


This article will appear in our 
December issue. Watch for it! 
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than opaque solvent ran from the dis 
charge line, then the photo-cell would 
operate to close a valve and ring a warning. 


HOW A GAS HOLDER WAS 
PATCHED DURING USE 


R. H. SCHALLER 
Aliquippa, Pa. 


E METHOD described here for welding 

a patch on to a gas holder while the 
holder is in operation has been used suc- 
cessfully by the writer in putting three 
patches on one holder. 

First test the holder plate around the 
leak with a small hammer to determine the 
plate thickness, so that the proper size of 
patch can be judged. Then cut a patch to 
ft over the leak, shaping it to a slightly 
smaller radius than the holder so the edges 
will pull up tight. The patch should then 
be provided with a 3-in. pipe connection at 
its center which is used to bleed away the 
leaking gas during welding, and is after- 
wards plugged. This can best be made by 
cutting Th. pipe coupling in half and 
welding it to the outer side of the patch 
plate concentric with a hole dritled 
through the center of the plate. Care 
should be taken to see that the threads are 
in good condition. 

It is now necessary to provide a gas-tight 
ay near the outer edge of the patch. 

or this purpose apply a strip of thick 
shellac to the back side of the patch and 
place a strip of lamp wick over the shellac, 
shellacing over the wick. 

To hold the patch in place while it is 
being welded, stretch a small cable around 
the holder horizontally at leak level, pro- 
viding it with a turnbuckle to supply ten- 
sion. Place the patch on the holder under 
the cable, tighten the turnbuckle and drive 
two wooden wedges, ene from the bottom 
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and one from the top, between the patch 
and the cable. This should give a tight 
joint around the outer edge of the patch, 
bleeding the leaking gas out through the 
pipe coupling. To remove the gas, screw 
a pipe nipple into the coupling and attach 
a 20-25 ft. length of hose to the nipple to 
lead the leaking gas to a safe distance. 

The patch is now ready to weld. It 
should first be task welded, then welded 
all the way around. To complete the job, 
remove the cable, hose and nipple, screw 
in a pipe plug, saw off the part of the plug 
that projects beyond the coupling and 
finally paint the patch. 


NOMOGRAPH FINDS PROPORTIONS 
FOR ETHANOL-WATER MIXES 
WILLIAM C. FRISHE 
Professor of Chemical Engineering & Metallurgy 
Grove City College 
Grove City, Pa. 


THANOL WATER solutions are ordinarily 

made up by pumping 95 _ percent 
ethanol from storage tank or drum into 
the makeup tank which contains water or 
a dilute ae se of ethanol in water. The 
determination of the final volume of so 
lution for a given final concentration re- 
quires tem perature and gravity measure 
ments and looking up densities in a hand- 
book. By means of the nomograph given 
here, however, one can determine quickly 
the final volume of solution if he ea 


(1) the initial volume of weak solution; 
(2) the weak solution concentration; and 
(3) the final concentration to be made » 

f 


In the example shown on the chart: 
95 percent ethanol is to be added to 50 gal. 
of water (0 percent ethanol) and the final 


Nomograph solves volume-concentration relations for 


solution concentration is to be 75 percent 
ethanol, what will the final volume be? 

Connect the initial concentration (C,) 
at 0 with final concentration (C,) at 75. 
Connect the intersection on the pivot line 
Z with 50 on the initial volume (V,) 
scale. Read the answer, 277 gal., on the 
final volume (V,) scale. 

It is assumed that mixing will be com- 
plete and that the initial and final tempera- 
tures will be the same between 10 and 30 
deg. C. Obviously the chart can be used 
also to find the final concentration if the 
final volume, initial volume and the initial 
concentration are known. 

The chart is based on data for 20 deg. C. 
from Perry’s “Chemical Engineers’ Hand- 
book,” 2nd edition, p. 441 (McGraw-Hill 
Book Co., New York, 1941). 


CHART FOR CRITICAL PRESSURE 
OF ANY SUBSTANCE 
I. J. HOOKS and FRANK KERZE, JR. 
Department of Chemical Engincering 
New York University 
New York 53, N. Y. 


cw pressure of any substance may 
be estimated by the equation’ 
20.8 T. 
Pe 8 
where P, = critical pressure in atmos 
pheres; T, = critical temperature, deg. K.; 
and v, = critical volume, cc. per gram mol. 
For most non-associated substances the 
calculated values for P. are within 10 per- 
cent of the experimental values and the 
deviation ranges to about 15 percent for 
associated substances. Use of the nomo- 
graph is illustrated for diethylamine, where 


ethanol-water solutions 


T, = 496.6 deg. K. and v, = 297 cc. per 
gram mol. The line through these points 
gives P, = 35.8 atm., which is close to the 
experimental value of 36.2 atm. 

If v, is not known it may be obtained 
by the equation’ 

ve = (0.377 P + 11.0) 
where P is Sugden’s parachor, liquid mol 
volume at standard surface tension. This 
equation is solved by the double scales at 
the right of the nomograph, so that the 

rachor value may be used instead of v,. 
The calculated v, values are generally 
within 5 percent of the ——— values 
except for water and diphenyl. 

The parachor may be estimated from the 
table appearing in the upper part of the 
nomograph by summation of the funda- 
mental values listed. For illustration, we 
will use the same compound mentioned 
above. Here, from the table, if the value 
for C, = 19.2; for H,, = 188.1; and for 
N = 12.5, then the parachor for diethyl- 
amine = the sum, or 219.8. 

The adjacent scale value v, = 292 com- 
pares favorably with the experimental value 
given above. In the case of associated 
liquids the parachor should be based on 
the non-associated structure. Use of the 
table is not recommended for the simpler 
gases. 

If T, is not known it may be obtained 
readily by several methods for which nomo- 
graphs* are available. 
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PROCESS 


THEODORE R. OLIVE, Associate Editor 


ALL-METAL THERMOMETER 


InpicaTIon of the maximum or mini- 
mum temperatures reached is possible with 
the new all-metal Max-Min thermometer 
now being offered by Weston Electrical 
Instrument Corp., Newark, N. J. Although 
it is similar in other respects to this com- 
pany’s standard all-metal thermometers, the 
new type has an auxiliary red index which 
is manually set by a finger knob protruding 
from the center of the scale glass. If a 
record of the lowest temperature reached is 
desired, this index is placed to the low 
side of the temperature pointer and the 
pointer will move the index to the lowest 
temperature reached. It then remains there 
until manually re-set. Similarly, for a 
record of highest temperature reached, the 
index is set at the high side of the pointer. 
This thermometer is available in two types 
having scale diameters of 3 and 5 in., re- 
spectively, and is built in all the usual 
ranges offered by this company. 


HOT-PROCESS SOFTENER 


Devetorep by the Permutit Co., 330 
West 42d St., New York 18, N. Y., a 
new type of hot-process water softener in- 
corporating a sludge blanket design is said 
to improve boiler feed water and at the 
same time give substantial savings in chemi- 
cals. Other advantages claimed for the 
the four models of the new softener are 
reduction in turbidity of soft water, re- 
duced load on the filters, less backwashing, 
and less silica left in the water. 

In the tank, suspended sludge forms a 
bed which acts as a filter screen for fine 
particles. Action of this bed, coupled with 
the slow rate of upward flow of treated 
water throughout the full cross section of 
the settling tank, “is said to give an effluent 
lower in turbidity than is obtainable in 
older types of softeners. Furthermore, 
when water is softened in two stages, the 
lower turbidity of the first-stage product 
reduces phosphate consumption in the sec- 
ond stage. The sludge blanket also decreases 
lime requirements since the unconsumed 
lime is retained in the blanket until it reacts 


Thermometer shows maximum or minimum 
temperature 


°c 004 


with water hardness. Finally, the sludge 
blanket (when it has considerable oxide 
or hydroxide of magnesium) gives a higher 
degree of silica removal than formerly pos- 
sible owing to increased time and intimacy 
of contact of silica particles with the mag- 
nesium. The height of the sludge blanket 
is automatically controlled by a photo- 
electric turbidity detector which automatic- 
ally blows the unit down through a de- 
sludging valve as often as may be needed. 


TEMPERATURE CONTROLLER 


temperature control, with 
variation as low as 0.2 deg. F., and power 
“on-off” cycles as short as three seconds 
is claimed for the new Xactline tempera- 
ture controller made by Claud S. Gordon 
Co., 3000 South Wallace St., Chicago 16, 
Ill. The unit, which is of the electronic 
type, employs no cams, motors, bearings, 
shafts, gears or other rotating mechanical 
parts and can be employed for all types 
of electric furnaces, ovens, or injection 
molding machines employing conventional 
millivoltmeter and potentiometer type con- 
troller pyrometers. It also is applicable to 
equipment employing solenoid- 
controlled or motor-operated valves. 


LIQUID SEPARATOR 


Fo..ow1nc several years of experimental 
work, the Selas Corp. of America, Erie 
Ave. and D St., Philadelphia 34, Pa., has 
now introduced a pilot plant and small 
production model of its phase separator for 
immiscible liquids. A device of this type, 
shown used in connection with a steam 
distillation operation, appears in the accom- 
panying illustration. The device has no 
moving parts, no packing glands, no space- 
consuming settling tank, yet is said to be 


Sludge-blanket hot process water softener 
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successful in breaking emulsions on steam 
distillation streams, on phase separation of 
water from carbon tetrachloride, gasoline, 
fuel oil, benzol and other organic liquids. 

Essentially the separator consists of two 
parts, a coulenting chamber which houses 
the coalescing medium, and a separatory 
chamber in which the separatory mem- 
branes are contained. The feed stream first 
enters the coalescing chamber, shown at 
the right in the illustration, where its 
velocity is greatly reduced, allowing finely 
dispersed particles to coalesce into droplets 
and settle into the outlet leg for discharge. 
Coalescence is accelerated by a coalescing 
medium through which the liquid mixture 
must flow before it can reach the separa- 
tory chamber. 

n the separating chamber the remaining 
aqueous phase is completely separated from 
the continuous hydrocarbon phase as the 
latter passes through a preferentially-wetted 
membrane which is impervious to the 
aqueous phase. To secure maximum sep- 
arating area, the membranes are arranged 
in multiple, much like the chambers of a 
filter press. The water-repellant character 
of the membranes is said to be such that a 
single membrane will effect complete sep- 
aration, so that all membranes operate in 
parallel, discharging to a single manifold 
and then to a discharge chamber and out of 


Phase separator for liquids 
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the apparatus. ‘The aqueous phase settles 
into a second outlet leg. Other arrange- 
ments are available in case the ejected phase 
is the lighter liquid, rather than the heavier 
as described. 


GRAVITY CONVEYOR SWITCH 


Known as the “Y” Flipswitch, a new 
switching device for gravity conveyors of 
the ball-bearing wheel type has been an- 
nounced by Speedways Conveyors, Inc., 
1261 Niagara St., Buffalo 13, N. Y. The 
new device not only speeds up loading and 
unloading of materials by making double 
= lines easy to use and control, 
ut it requires no power and is said to 
minimize upkeep and maintenance. The 
principle is clearly evident from the ac- 
companying illustration which shows a 
curved section of conveyor hinged in such 
a manner in the center of the switch sec- 
tion that it can be flipped to form a con- 
tinuous path to either branch of the Y. 
The device, which weighs oaly 35 Ib., is 
available for 12, 15 or 18 in. wide standard 
conveyors made by this company. 


HIGH VACUUM GAGE 


Asitiry to cover the vacuum range 
from millimeters to microns, without dan- 
ger of burning out the measuring instru- 
ments, is incorporated in a new vacuum 
measuring gage designed for continuous 
operation at pressures as low as 0.1 micron 
and introduced by the Scientific Instru- 
ment Section of RCA Victor Division, 
Radio Corporation of America, Camden, 
N. J. Designated as Type EMG, the in- 
strument incorporates two types of gage, 
a thermocouple gage for the higher pressure 
range, and a discharge gage for the lower. 
The thermocouple gage is housed in an all 
metal inclosure to prevent accidental me- 
chanical damage. The discharge gage is of 


New “Y” Flipswitch for gravity conveyors 


a novel cold-cathode type operating on the 
ionization principle to give current indi- 
cations proportional to very low pressures. 
It contains no filament to burn out. The 
tube is inclosed in an oval shell. A per- 
manent magnet surrounding the unit in- 
duces a strong magnetic field along the 
minor diameter of the shell, establishing 
it as the cathode of the gage. The anode 
consists of a rectangular loop of wire 
embracing the maximum position of the 
magnetic field. 

These sensitive elements are shown in 
the foreground of the accompanying view, 
with the thermocouple gage at the left and 
the discharge gage at the right. 


INTERPOLATING CHARTS 


Four loose-leaf sheets of durable mate- 
rial, 84 x 11 in., and punched to fit all 
binders, are being provided by F. R. Ger- 
ber, 1305 S. W. Poth Ave., Portland 1, 
Ore., to provide automatic interpolation as 
well as short-cut calculating machine meth- 
ods of single and double interpolating; 
condensed seven-place tables of trigo- 
nometric functions; and a variety of tables 
of constants, etc. The 
only auxiliary is a carefully calibrated “‘in- 
terpolating tape.” Two methods of inter- 
po ating are covered, the ordinary “straight- 
ine” method, which, however, is accom- 
plished without any need for calculation; 
and interpolation in curved functions where 
ordinary straight-line interpolation is in- 
sufficient due to rapidly changing tabular 
differences. By this method a straight-line 
interpolation is corrected by means of an 
alignment chart by applying the method of 
point second differences. The charts are 
said to be particularly useful to anyone 
who uses or constructs numerical tables. 


ELECTRONIC HEATER 


EXPERIMENTAL work is facilitated by a 
new electronic heating generator known as 
Ther-Monic M 285C, now being offered 
by the Induction Heating Corp., 389 La- 
fayette St.. New York 3, N. Y. The un- 
usual feature of this generator is that it is 
suitable for providing heat either by the 
dielectric method or by the induction 


Mines Florida Phosphate 


This huge Bucyrus-Erie walking dragline excavator, 
which is being used in the Peace Valley phosphate 
operations of the International Minerals & Chemical 
Corp. at Mulberry, Fla., is capable of excavating 


method. The generator is provided with 
two separate, interchangeable oscillator 
sections to permit the two types of heating, 
changeover from one section to the other 
being a simple job which is accomplished 
by removing one oscillator section and re- 
piecing it with the other. 

The unit operates on 205-245 volts, 
single-phase a.c., and has a full load input 
of 12 kva. At 90 percent power factor, 
its full load output is 285 B.t.u. per min. 
or approximately 5 kw. at nominal fre- 
quencies of 375,000 = per second for 
induction heating and 20,000,000 cycles 
per second for dielectric heating opera- 
tions. When operating as a dielectric unit, 
the device heats non-conducting materials 
whereas, used as an induction unit, it heats 
conductors such as metals. Weight of the 

enerator is 1,400 lb. and its dimensions are 
6 x 28 x 62 ¢ in. high. 


HEATING SYSTEM 


For HEATING applications requiring the 
high temperatures and close control ob- 
tainable with Dowtherm, but which do 
not justify the installation of a Dowtherm 
boiler, Blaw-Knox Division of Blaw-Knox 
Co., Box 1198, Pittsburgh, Pa., has de- 
veloped the Electro-Vapor system. In this 
system the process vessel is provided with 
an over sized jacket which serves as a 
Dowtherm boiler; and a number of elec- 
tric bayonet heaters which serve to boil 
the Dowtherm. The system is said to 
provide uniform heat which can be — 
controlled at any temperature between 10 
and 700 deg. F. Explosion resistant con- 
struction is employed which is said to be 
safe in hazardous atmospheres. 


IMPULSE SCALER 


For THE CouNTING of beta particles and 
gamma rays in radioactivity work, Instru- 
ment Development Laboratories, 817 East 
55th St., Chicago 15, Ill., has introduced 
the new Model 161 impulse scaler which 
operates on impulses from a Geiger-Muel- 
ler tube and actuates an external register 
once for each 64 impulses it receives. The 
instrument has a self-contained high volt- 
age supply and requires no pre- 
amplifier for use with a Geiger- 
Mueller tube. This ‘high voltage 
power supply is electronically regu- 


Combination induction and di- 
electric generator 


nearly 2,000 tons of overburden per hour. It can dig 
to a depth of about 130 ft. and can carry its 64,200-Ib. 
rock load 420 ft. to the dumping spot, each cycle re- 
quiring only one minute. It is powered with 46 West- 
inghouse motors totalling 2,100 hp., variable voltage 
d.c. drive being used for its drag, hoist and swing 
motions. Employing a Rototrol rotating type regulator 
for these motions,” the machine has extremely rapid 


acceleration and deceleration. 
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lated to better than 0.01 percent, per 1 
percent change in line voltage. The in- 
strument is said to be simple to operate, 
either by trained or inexperienced personel. 


OXYGEN INDICATOR 


Newest in the line of gas-detecting and 
measuring instruments made by Mine 
Safety Appliances, Co., Braddock, ‘Thomas 
and Meade Sts., Pittsburgh 8, Pa., is the 
Type C oxygen indicator designed for in- 
dication and control in chemical and pe 
troleum processes and in gas transmission 
and distribution. The device employs an 
electrolytic detector cell made up of a 
plastic container with a hollow carbon tube 
and metallic plate serving as electrodes in 
about 1 oz. of liquid electrolyte. Polariza- 
tion in the cell causes hydrogen to be de- 
posited on the carbon pole. When a gas 
sample containing oxygen is passed through 
the hollow saben electrode, diffusion 
through the porous carbon causes the oxy 
gen to combine with the hydrogen on the 
carbon, reducing the internal resistance of 
the cell and causing its current and voltage 
output to be increased. A direct reading 
meter having a linear scale indicates the 
percentage of oxygen in the sample. 

The device is available for full-scale 
ranges of zero to 0.5, zero to 5, zero to 
10, and zero to 25 percent. An adjustable 
high-point contacting device can be used 
for automatic operation of warning signals 
or control circuits. 

A sample flow of 25-75 c.c. per min. pro- 
pelled by an external motor-driven pump 
operates the instrument. Provision is made 
for both calibration and zero-adjusting cir 
cuits, independent of each other, while an 
electronic recorder or galvanometer poten. 
tiometer recorder can be added if needed. 


FLUE GAS RECORDER 


Cuances in CO, content of flue gases 
can be recorded within 34 seconds after 
the changed gas reaches the analyzing cell 
in the new Davis-Hebler recorder an- 
nounced by Davis Emergency Equipment 
Co., 98 Halleck St., Newark 4, N. J. In 
order still further to increase the speed 
with which changes are detected, the an- 
alyzing cell is located close to the stack 
so that the changed percentage is indi- 
cated almost as soon as it occurs in the 
stack, according to the manufacturer. In 
addition to this extreme sensitivity, the 
new instrument embodies other important 
features. Operating on the thermal con- 
ductivity principle, the instrument elim- 
inates continuously operating suction 
pumps, employing a flow rate through the 
gas sampling line of not more than 250 
min. Filtering trains and dryers 
are eliminated, with condensate and other 
harmful substances automatically expelled 
from the sampling line. Flow ney the 
analyzing cell is produced by the pressure 
differential between the last pass of the 
boiler and the stack. 


IMPROVED ABRASIVE PUMP 


Severa improvements in its Hydroseal 
centrifugal og for the — of abra- 
sive materials have been intr 


uced by 
Allen-Sherman-Hoff Co., 1439 Locust St., 
Philadelphia 2, Pa. Among these are new 


heavy-duty, antifriction radial and thrust 
bearings which are interchangeable and are 
now standard with these pumps. A new 
means of axial adjustment for the shaft 
bearing assembly is provided and a new 
ey Fern which is now supported from 
the bearing housing in such a way as to 
permit the pump discharge to be placed 
in any of three positions including vertical 
upward, horizontal at top, or horizontal 
at bottom. This feature usually simplifies 
installation of discharge piping and clim- 
inates the need for special — con- 
struction. The pump retains its Hydro- 
seal principle and Maximix rubber lining. 


NEW CENTRIFUGAL PUMP 

Two New lines of umping equipment 
developed recently by Cane Steam Pump 
Co., Warren, Mass., include the Ty 
DBL single-stage, double-suction centrifu- 

] pomp, and the Type CH two-stage, 
tigh-head, close-coupled 
known as the Compacunit. The first of 
these is available in capacities from 50 to 
600 g.p.m. for heads of 120 to 260 ft., 
and discharge sizes from 14 to 3 in. The 
pump is normally bronze fitted but may 
% supplied in special metals if desired. 
The o. is said to minimize mainte- 
nance and to emphasize accessibility, with- 
out the use of special tools. The second 
type of pump, produced in capacities of 
from 5 to 300 g.p.m., for heads from 225 
to 500 ft., is available for either motor 
or turbine drive, with either open or 
closed impellers. The unit is said to be as 
compact as practicable. 


DRY PRODUCT WEIGHER 


An rprovep line of automatic and 
semi-automatic machines for weighing and 
filling dry products into containers has 
been announced by Triangle Package Ma 
chinery Co., 906 North a Ave., 
Chicago 51, Ill. Known as the Triangle 
Model A Elec-Tri-Pak vibratory feed weigh 
ers, these devices are said to be not only 
more accurate but to package 25 to 50 
percent faster than earlier models. The 
production range is from 15 to 20 packages 
per minute to as high as 120, depending 
on the machine and the product. Weigh 
ing and discharge of material are automatic 
except that in the case of bags, rather than 
rigid containers, an operator must place 
each bag on the filling spout. The ma- 
terial to be packaged is discharged by 
electrically vibrated feed plates imto a 
power-rotated weighing receptacle which 
discharges into the container as soon as 


Weigher-filler for dry products 


the load reaches correct weight. Feeding 
speed is regulated readily. Some models 
will weigh as little as 3 oz. up to 8 oz., 
with others ranging from 4 oz. to 5 Ib. 
Weight adjustments can readily be made, 
with minor corrections during operation. 


HIGH PRESSURE PUMP 


Appications such as power transmis 
sion and materials handling, requiring smal! 
fluid displacement capacities at high pres 
sure, are the field for the Series 700 pump 
recently announced by the McIntyre Co., 
Newton, Mass. This is a direct-driven spur 
gear pump said to have a volumetric eff 
ciency in excess of 90 percent and a 
mechanical efficiency in excess of 80 per 
cent. Four models are available, displacing 
from 0.4 to 9.6 g.p.m. at speeds ranging up 
to 1,750 r.p.m., against working pressures 
up to 1,000 psi. Power requirements range 
from fractional to 64 hp. The pump bod) 
is constructed of aluminum with nitrided 
Nitralloy gears. 


CARTON PRINTER 


Reapy imprinting of corrugated cartons, 
wooden boxes or alt tops is possible 
with the new Markomatic industrial rinter 
developed by Adolph Gottscho, omy ] 
Hudson St., New York 13, N. Y. The di 
vice is adjustable to handle several carton 
sizes and may mark up to 6x9 in. or 5x13 
It is manually operated and can mark 300 
cases or more per hour, depending on case 
size and the ability of the operator. Se 
eral different models are available to handle 


different kinds of package. 


Correction: In the description of the 
low-speed tachometer given on p. 138 of 
our October 1946 issue the name of the 
manufacturer was inadvertently omitted 
The instrument is offered by Metron In 
strument Co., 432 Lincoln St., Denver 9, 
Colo. 


High pressure gear pump 
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10. 
11. 
12. 


Maximum Capacity when 
needed most 

Accurate Pressure Con- 
trol under toughest work- 
ing conditions 
Trouble-free Service 


Smooth Operation 
Tight Closure 
Accurate Regulation 
Speedier Production 
Results 

Elimination of Failures 
Constant Delivery 
Pressure 

Cost Saving Operation 
No Spoilage 
Practically zero in main- 
tenance costs 


(ASH STANDARD 


CONTROLS... 


VALVES 


The trouble makers you see above are 
literally being blasted out of a plant 
immediately upon the installation of a 
CASH STANDARD Streamlined “type 
1000” Pressure Reducing Valve. And they 
are out permanently. 

When they go out the 12 points listed 
come in. 

It happens every time because these cost 
raisers who relentlessly interfere with 
production can’t do their stuff when the 
1000" valve is put on the job. 

WRITE FOR BULLETIN "’962"—read about 
the construction, the operation, and the 
effectiveness of the “1000” in plants like 
yours in bettering operation and decidedly 
cutting costs. 


A. W. CASH COMPANY 
DECATUR, ILLINOIS 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Bulletin 950—feotures the CASH 
STANDARD Type D Single Seot Pres- 
swre Reducing and Regulating Valves 
for use with most fluids Shows 
simple inner working ports that sove 
in maintenance Diagram explains 
how valve works Biveprint shows 
simplicity of installation. 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Bock Pressure 
Valve — designed to automatically 
maintain ao constont pressure in the 
evaporator corresponding to a con- 
stant temperature desired. Shows on 
Ammonia ond Freon Gos Capacity 
Chort based on ABSOLUTE pressures. 


Bulietin 966—feotures the CASH 
STANDARD Self-Contained, Pilot 
Operoted Type 10 Pressure Reducing 
ond Reguloting Volve for use with 
woter or air; with any gos or oil that 
is non-corrosive; and with refrigerat- 
ing fluids such as Ammonia ond 
Freon. Many interesting porticulors 
explained such as: how valve works, 
tight seating, large capacity, no 
waste, no water hommer or chatter. 
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CONTINUOUS 
SEPARATION 
FATTY ACIDS 


A process for the continuous separation of dis 
tilled fatty acids into solids and liquid com 
ponents has been developed by Emery Industries, 
Inc., of Cincinnati, Ohio, and has been designated 
as the Emersol Process. Three commercial plants 
ire now being operated by the Ohio organization, 
the most recent of which was designed and con 
structed by the Blaw-Knox Co. of Pittsburgh 
Ihe process may be used to separate the solid 
and liquid fatty acids from almost any fat or oil. 
By paying particular attention to the type of feed 
stock and its preliminary treatment, the plant can 


operate continuously and produce the products 
ot a desired grade l'ypx il of the fatty acids 


which are processed through this equipment arc 
tallow, grease, stearme, and garbage grease. The 
resulting stearic and oleic acids from any of these 
fatty acids have similar iodine values and titers 
but the percentages of stearic and oleic acids r 
sulting, of course depend upon the percentages of 
the fats in the feed 

Ihe Emersol Process consists essentially of 
ontrolled cystallization of solid fatty acids from 
polar solvent medium, permitting a sharp separa 
tion in a single stage. The solvent is separated 
from the stearic and oleic acids by distillation and 
is returned for reuse 

In ymmmercial operation, the distilled fatty 
acid mixture is dissolved in methyl alcohol of 
proper concentration, along with small amounts 
of a crystal promoter. This solution is chilled in 
a multi tubular agitated crvstallizer, resulting m a 
slurry containing stearic acid crystals and in sus 
pension. This mixture is separated on a continu 
ous rotary filter with cold alcohol to remove 
idhering liquid acids. The filter cake, consisting 
of about 50 percent stearic acid and 50 percent 
solvent, is melted and transferred to a still 
where the alcohol is removed and returned to the 
start of the process. The stearic acid is discharged 
as a final product ready for finishing and packag 
ing. 

The filtered oleic acid solution is pumped 
through an economizer and then to a still where 
the solvent is recovered. Oleic acid is discharged 
into commercial grades suitable for industrial 
ipplication. If it is desired to produce an extra 
quality product, the acid may be further treated 
by distillation, washing and bleaching 
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Continuous separation of distilled fatty acids into solid and 
liquid components is carried out in Cincinnati plants of Emery 


Industries, Inc., one of which is shown above. 


Typicol Results From Stands 0 
Fatty acid throughput per mo 8 
Yield per me tea ocid 4) 
Solvent seporotion costs pe 000 ib 


depreciation 
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factory expenses were 


Labor 0.76 hr “ 
Methono!l 7.5 Ib 40 
Steam 500 Ib 
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Process consists essentially of controlled crystallization of solid fatty acids from 
polar solvent medium, permitting a sharp separation in a single stage. It is 


controlled from a central instrument panel by single operator 
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1 Fatty acid-solvent mixture chilled in a multi- 
tubular erystallizer which is driven through an 
ingenious chain arrangement by a single motor 


2 Crystallized st 
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2 Crystallized stearic acid is separated and washed on enclosed vacuum filter 
which is installed in an insulated cold room. 
percent stearic acid and 50 percent solvent 


sts of about 50 


3 Refrigeratic 
stage ammonia 
heat throughor 
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Refrigeration for operating crystallizer and cold room is obtained with a two- 
ge ammonia machine driven by a steam turbine. Exhaust is used for process 


t throughout the Emersol plant 
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4 Solvent is continuously removed from 
separated stearic and oleic acids in three 
stills and returned to process for reuse 
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DISCHARGE 
PORT 


the 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor kuckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


NAS 


This is Why the Nash is the 
Most Simple Compressor 


DISCHARGE 


PORT 


ROTATION {Ss CLOCK WISE 


HARGE 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


ENGINEERING COMPANY 
325 WILSON, SO. NORWALK, CONN. 
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One Source for Everything 
in Process Piping Equipment 


What a soap plant can do can be done in any 
process industry to step up piping efficiency the 
casy way. 


By looking to Crane for all piping materials, 
you get the maximum benefits of standardization 
practices. Specifying and buying are simplified. 
Every piping procedure is easier—from design 
to erection to maintenance work. 


With top quality assured by Crane Co.’s 90- 
year leadership in the field, standardizing on 
Crane equipment gives you this 3-way advantage: 


ONE SOURCE OF SUPPLY offering the world’s 
most complete selection of valves, fittings, 
pipe, accessories, and fabricated piping— 
in brass, iron, and steel—for all power, 
process, and general service applications. 


ONE RESPONSIBILITY for piping materials— 
helping you get the best installation, and 
avoiding needless delays on jobs. 


OUTSTANDING QUALITY in every item—as- 
suring uniform durability and dependability 
throughout piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIL. | 
Branches and Wholesalers Serving All Industrial Areas \ 


(Right) BETTER FIT FOR MORE 
“SERVICES — Crane Iron Body 

’ ai & Clamp Gate Valves with improved 


“U"-bolt bonnet joint. Saves time 


| - A ~ where valves require frequent 
| cleaning. Easy to open... easy to 


— mble... always makes up tight. 
Self-draining bonnet, on inside 
je ~ Yp screw types, insures smooth oper- 
g WA ation, Sizes to 4-in. Choice of pat- 
A terns including Quick-Opening. 


See Crane Catalog, pp. 98-99. 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE + PLUMBING 
HEATING + PUMPS 


: FOR EVERY PIPING SYSTEM 
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Girdler’s complete service expedites the answer 
to your Gas Processing problem 


If you need a gas processing plant, 
your worries are over when you 
give the job to GIRDLER. 

From principle to practice— 
from laboratory work until the 
plant is in operation and you know 
all about how to use it—this qual- 
ified, responsible organization 
handles every step of the job. 
There are no missing links. The 
entire job is done right, in the 
right time, at a fair price. 
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For example ... the Girbotol 
Process for removal and recovery 
of the acidic gases... GIRDLER 
originated it in principle. And, 
following through with outstand- 
ing engineering achievements in 
the field, GIRDLER has built more 
actual plants of this type than 
any other organization. 

GIRDLER’S complete follow- 
through applies to ail industrial 
gas processes. 


CHEMICAL 
ENGINEERS 
and 


GIRDLER-planned and GIRDLER- 
built gas processing plants serve 
most of the big names in industry 

This includes processes for gas 
manufacture, purification, sep- 
aration, and dehydration— proc- 
esses involving hydrogen sulphide, 
carbon monoxide, carbon dioxide. 
inert and controlled atmospheres. 
natural gas, refinery gases, liquid 
hydrocarbons, hydrogen, and 
nitrogen. 


The GIRDLER CORPORATION 


Gas Processes Division, Louisville 1, Kentuck 
District Offices: 150 Broadway, New York 7, N 


2612 Russ Bldg. San Francisco 4, Calif. 
311 Tuloma Bidg., Tulsa 3, Okla. 
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R. W. PORTER, Assistant Editor 


ADHESIVES 

Two new adhesives have recently been 
announced by the E. I. du Pont de Nem 
ours & Co., Wilmington 98, Del. The first 
of these is an industrial adhesive require- 
ing no catalyst or special preparation and 
is designated as No. 4665 cement. It is a 
liquid adhesive which is claimed to be 
tough and flexible, suitable for bonding 
metal foils and metal sheets to wood, plas- 
tics, vulcanized synthetic and natural rub- 
bers as well as other substances that have 
widely different coefficients of thermal ex- 
go It can be applied without thinning, 

y brushing, roller coating, knife coating, 
or dipping. It contains 27.5 percent solids. 
Although insoluble in water, its bond 
strength is lowered by continued immer- 
sion. However, it is claimed that the origi- 
nal bond strength is regained after removal 
from water The dried adhesive film is 
claimed to be resistant to dilute alkalis, 
acids and corrosive salt solutions. It is also 
not attacked by petroleum or coal-tar sol- 
vents, lubricating oils, alcohols, ethylene 
glycol, or vegetable oils but it is soluble in 
ketones or ester solvents. It is also said to 
be resistant to mildew and fungi. It is 
suggested that this new material will find 
a for use with metals, woods, 
es. fabrics, ceramics, vulcanized rub- 

t, paper, natural and artificial leather, 
plaster and walls or wallboards, concrete 
and glass. 

The second of these two products is a 
synthetic waterproof adhesive claimed to 
be more resistant to oxidation than simi- 
lar natural rubber compounds. This new 
adhesive cement is recommended for bond- 
ing buna-N synthetic rubbers and vinyl 
films or sheet stocks to rigid surfaces such 
as steel aluminum, glass, wood or concrete. 
It has been given the brand name of No. 
5118 Fairprene adhesive cement and has a 
thermoplastic synthetic elastic composition 
which does not require vulcanization to 
obtain maximum adhesive strength. Oils 
or gasoline will weaken the bond slightly 
although aromatic hydrocarbons will de- 
stroy the bond. It is unaffected by tempera- 
tures as low as 40 deg. F. but is weakened 
at temperatures of 150 deg. F. and higher. 
It is claimed, however, that full nd 
strength returns after cooling to normal 
temperatures. No. 5118 is cold setting 
and dries to a tacky surface under average 
conditions in 3 to 10 minutes, and dries 
completely within two hours. 


INSULATING ROOF 
COATING 

Saip To have unusual insulating, water- 
proofing and fire resistive qualities, a new 
roof coating called Richlume, is now manu- 
factured by the Richkraft Co., Chicago, 
lll. This coating was developed for use 


on bituminous roofing materials only. A 
new plastic vehicle for the aluminum pig- 
ment is claimed to produce a close bond 
with roofing matesiol without penetratin 
below the roof surface. It may be applie 
with brush or spray to tar and ti tar 
paper, built up asphalt or composition 
Shingle roofing. It is claimed that the 
vehicle remains flexible and allows the 
coating to expand and contract with the 
roofing under weather conditions, thus 
preventing cracking, bleeding or checking 
of the surface. Insulating qualities result 
from its reflective surfaces which are 
claimed to reflect up to 80 percent of the 
sun’s rays. 


SOLVENT CLEANING 
AGENT 


AN EMULSIFIABLE solvent cleaner desig- 
nated as Emulsion Cleaner EC-75 has 
been developed by Enthone, Inc., 442 Elm 
St., New Haven, Conn. This product is 
recommended for the removal of oil, 
buffing compounds and other organic dirt 
as well as solid dirt from all types of metals 
including active metals such as zinc, 
aluminum, brass and nickel silver. One 
feature of this product is that it will not 
affect alkali cleaners. It is used undiluted. 
The material is a penetrating solvent to 
— naphtha, kerosene and chlorinated 
solvents and in addition is claimed to have 
high detergency and emulsifiability. It is 
not affected by oil contamination and re- 
quires no heating. 


JAPANESE PHARMACEUTICAL 


ACCORDING clinical records, 
a new drug called Koha appears to be re- 
markably effective in speeding the healing 
of severe burns, lesions, ulcers, frostbite, 
tubercular leprosy, and other diseases. This 
material is a derivative of neocyanine and 
was produced by Japanese a 
in a effort to find an agent resembling 
chlorophyll which would convert sunlight 
into energy for therapeutic effect. Unable 
to obtain active chlorophyll, the research- 
ers experimented successfully with neo- 
cyanine, a light sensitive agent. The drug 
is not effective when used as a local dress- 
ing, but must be administered intrave- 
nously. It is claimed that the drug increases 
the number of white corpuscles in the 
blood stream, stimulates regeneration of 
tissue and increases the survival rate of 
damaged tissue cells. This new material is 
more completely described in a report en- 
titled “Pharmocology and Malariology in 
Japan”; PB-31614; photostat, $8; micro- 
film, $3; 120 pages. It is available from 
the Office of Technical Services, Depart- 
ment of Commerce, Washington 25, D. C. 
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PLASTIC STABILIZING 
AGENT 


Deveopep by the Advance Solvents & 
Chemical Corp., New York 16, N. Y., a 
new stabilizing agent, to prevent discolora- 
tion and chemical breakdown of vinyl 
chloride and vinyl chloride acetate copoly- 
mers when processed at high temperatures 
and exposed to sunlight, is now available, 
Under the brand name of Stabilizer V-1M, 
this material is said to be compatible and 
soluble in vinyl resin solutions and can be 
used in lacquers and coatings based on 
these materials. Working of vinyl resins at 
high temperatures without decomposition 
of the resin may be accomplished by use 
of this stabilizer to produce clear, trans- 
parent films. 


ALUMINUM OXIDE ABRASIVE 


By use of a newly developed process, 
the Norton Co., Worcester 6, Mass., is 
now producing a new type of aluminum 
oxide abrasive. Known as 32 Alundum 
abrasive, this material is claimed to have 
a number of advantages over other types of 
abrasives. It is claimed to cut deeper and 
faster, cut freer without burning, require 
fewer dressings, give —_— wheel life and 
reduce grinding time. It is made by a 
patented process which creates single crys- 
tals of high purity in a fluid matnx in an 
electric furnace. Crystals are separately 
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formed and have strong solid shapes and 
many sharply pointed nubs. To retain 
these many sharp cutting edges the crystals 
are not crushed but are separated from the 
matrix by a complicated and continuous 
chemical process. They are then screened 
without crushing into the standard grain 
sizes. 


BRITISH SYNTHETIC 
TEXTILE FIBER 

Stitt in the preliminary stage of de 
velopment, a new synthetic textile textile 
fiber is now under investigation by the Im 

rial Chemical Industries, Ltd., 42 Hert 
ford St., London, England. This new fiber 
produced from a polyester derived essen 
tially from terephthalic acid and methylene 
glycol has been given the name of Tery- 
lene. 

rhe most notable property of Terylene 
so far observed is its markedly high resist 
ance to light and to heat. Another prop 
erty is its high initial elastic modulus 
which should permit it to be readily woven 
or knitted. Terylene is resistant to micro 
organisms and bacteria and it is chemically 
resistant to acids, organic solvents and 
bleaching agents. It has low moisture 
absorption and does not swell in water and 
has good resilience with a high ratio of 
wet to dry strength. Terylene fabrics can 
be ironed, laundered and steam-pressed 
normally. ‘The fiber, however, presents 
problems in dyeing, and research on this 
subject is being carried out. Fine filaments 
can be made as well as heavy coarse fila- 
ments giving a wide potential range of tex 
ture and types of fabrics. 


CONCRETE FLOOR PAINT 


Mave from Gilsonite by the Tiz-Nu 
Corp., 673 Coronado St., Los Angeles, 
Calif., a concrete floor paint under the 
trade name of Rubbermastic, is available in 
color. This floor paint dries tack free in 
four hours to an enamel-like finish. It is 
claimed that use of this product will elimi- 
nate the necessity of etching or priming 
and will do away with saponication 
troubles. It is also claimed to be com- 
pletely waterproof and will resist acids, 
alkalis, heat, electrolysis, weather and 
abrasion. Rubbermastic paint is available in 
commercial quantities. 


DIMENSIONAL STABILIZED 
wooD 


A CHEMICAL treatment for wood to give 
it greater dimensional stability was re- 
cently announced by the Forest Products 
iLaboratory of the U. S. Department of 
Agriculture at Madison, Wis. The wood 
is treated with vapors of a solution of pyri- 
dine and acetic anhydride. This swells the 
wood, reduces by 70 percent its tendency 
to swell further or shrink, toughens it, im 
proves its resistance to decay and may even 
improve its strength properties. So far, 
however, this treated wood has not been 
evaluated as to the effects of this acety- 
lation process (so-called) on gluability and 


paintability. 
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PLASTICIZER FROM 
PETROLEUM 


A PETROLEUM derived plasticizer known 
as SV Sovaloid C available from Socony 
Vacuum Oil Co., Paulsboro, N. J., is 
claimed to possess a number of properties 
which make it worthwhile for use in plasti 
sols, and as a film for fabrics. When used 
as a film for fabrics, it is applied by roller 
or knife coating methods in almost any 
desired thickness on simple coating equip 
ment. It is a less efficient plasticizer than 
other types used with but its 
lower cost overcomes this feature. It may 
be used as a partial or complete replace 
ment for other plasticizers. In both these 
oe tensile strengths equal to those 
obtained from other plasticizers are ob 
tained when using larger quantities of SV 
Sovaloid C. In high concentrations it gives 
no evidence of exudation of the plasticizer 
from the finished product. It has a charac 
teristic odor slightly similar to kerosene. 


SYNTHETIC DETERGENT 


DeveLtorMent of a synthetic detergent 
for treating textiles has been announced by 
the Dexter Chemical Corp., New York, 
N. Y. Available in two forms under the 
brand names of Clavodene Concentrate, a 
100 percent liquid synthetic detergent, 
and Clavodene No. 100, an aqueous solu 
tion of the concentrate. ‘These products 
are high molecular weight amine conden 
sation ~ compounds and are recommended 
for use as detergents in neutral, mild acid, 
or alkaline solutions. This detergent may 
be used in the scouring or dyeing of wools 
or cottons. It is claimed to have good dye 
leveling properties and is recommended in 
both the boiling-off and the dyeing of al! 
types of hosiery. It may be used for 
wetting out in the rayon processes, as well 
as cotton. It may also be used in the kier 
boiling of cotton, and is said to improve 
the removal of foreign material to enable 
bleaching with a minimum amount of 
bleaching agent. Clavodene may be used 
for rewetting, since it retains its wetting 
power after drying on the goods. 


COPPER MARINE PAINT 


A MARINE paint, claimed to be particu- 
larly effective against marine life because 
it Contains metallic copper in combination 
with other ingredients, has several times 
the service life of ordinary ship hull paint. 
Developed by research chemists of the Bat- 
telle Memorial Institute, this new paint, 
which can be used over metal and wood, 
has been subjected to extensive service 
tests. It is manufactured under license by 
Amercoat Division, American Pipe & Con- 
struction Co., New York, N. Y. 


ELASTIC FABRIC 


Deve orep in the textile laboratories of 
the United States Rubber Co., Rockefeller 
Center, N. Y., a new elastic fabric under 
the brand name of Strex is now available in 
experimental quantities. The fabric does 
not contain rubber, and elasticity is 
achieved by twisting cotton yarn into the 


shape of a coil spring. The fabric can be 
made in various degrees of elongation up 
to a maximum of 100 percent. It has a 
lower degree of tension than Lastex and 
similar materials deriving their elasticity 
from rubber, but is claimed to withstand 
repeated laundering or dry cleaning. It 
has been used for such articles as slip cov 


ers, gloves, sweaters and surgical bandages 


LATEX 

ANNOUNCEMENT of a new aqueous film 
forming material by the Dow Chemical 
Co., Midland, Mich., should be of interest 
to the paint, paper and textile industries. 
Called Dow Latex 512, it will provide an 
immediate source of supply to those indus 
tries that are facing current short supplies 
of edible vegetable oils such as linseed. 
Dow Latex 512 is a combination of styrene 
und butadiene which when air dried is 
laimed to torm a rubbery and tough film 
with good pigment binding properties and 
high protective value. Its compatability 
with many aqueous emulsions or dispersions 
of resins, oils, varnishes, starches, waxes, 
casein, plasticizers and water soluble gums 
and pigments is another of its important 
characteristics. The new product is in pro 
duction and immediately available in 55 
gal. non-returnable steel drums and tank 
cars 


MASKING PLASTIC 

Manuracturep by the DuBois Co., 
Cincinnati 3, Ohio, a new masking plastic 
for paint spray booths is now available. 
Under the brand name of Filmite, this 
fluid cor —— when brushed or sprayed 
wer the walls of dried paint spray booths, 
forms a tough surface skin over a non 
hardening base. This skin resists the im 
pact of paint particles and prevents pene 
tration of the coating and adherence to 
the wall. Overspray adheres to and accu 
mulates on the skin which, when cleaning 
is desired, may be pecled from the soft 
undercoat readily. ‘This compound is sup 
plied in liquid form ready to use. It is 
water soluble. Filmite is claimed to be 
non-flammable, non-irritating, non-cor 
rosive and non-toxic. 


MOLDING POWDER DYES 


Erruer clear or opaque molding powders 
are readily colored with a new line of dye 
materials recently announced by the Krieger 
Color & Chemical Co., 6531 Santa Monica 
Boulevard, Hollywood 38, Calif. Desig 
nated by the manufacturer as “Poly supra 
concentrate molding powder dyes,” this 
new material gives clear and transparent 
color effects and can be used with such 
materials as cellulose acetate, polystyrene, 
methylmethacrylate and vinyl molding 
powders. Light shades are produced by 
adding as little as 4 oz.. of this dye mate 
tial to 26 Ib. of molding powder. Medium 
shades are obtained by adding one ounce 
to 26 lb. of powder. Application of the 
dye is easy and simple requiring only that 
the dye be sprinkled into the molding 
powder and well mixed prior to being used 
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This product list of Monsanto intermediates is published as a 
convenient reference — you may find it helpful in your long- 
range development plans. 


Unfortunately, not all of these intermediates are presently 
vailable. Some are still in critical supply. Experimental sam- 
les on many of them are available, together with prices. 


For technical data and other information, contact the nearest 
nsanto District Office, or write: MONSANTO CHEMICAL 
COMPANY, Organic Chemicals 
Division, 1700 South Second St., 
Sti Lovis 4, Missouri. District 
Offices: New York, Chicago, 
, Detroit, Cincinnati, Char- 
lotta, Birmingham, Los Angeles, 
n Francisco, Seattle, Montreal, 
Toronto. 


MONSANTO 
CHEMICALS 


SERVING SERVES Manning 


ortho-Aminobicyclohexyl, Refined 


ortho-Nitrobiphenyl, Technical 


ortho-Aminobiphenyl, Technical 


meta-Nitrochlorobenzene 


ortho-Anisidine 


ortho-Nitrochlorobenzene 


para-Anisidine 


para-Nitrochlorobenzene 


Benzenesulfonic Acid, Technical 


para-Nitrophenol 


Benzoic Acid, Technical ortho-Phenetidine 
Benzotrichloride pora-Phenetidine 
Benzy! Chloride Phenol, U.S.P. 


meta-Chloroaniline 


Phenolsulfonic Acid, 65% and 70% 


ortho-Chloroaniline 


Phosphorus Oxychloride 


para-Chloroaniline 


Phosphorus Trichloride 


ortho-Chlorophenol 


Phthaloy! Chloride 


pora-Chlorophenol 


Salicylic Acid, Technical 


Cyclohexylamine 


Sodium Benzoate, Technical 


2,5-Dichloroaniline 


Thiourea 


2,5-Dichloronitrobenzene 


para-Toluenesulfonamide 


2,4-Dichlorophenol 


Toluenesulfonic Acid, 94% 


Dicyclohexylamine para-Toluenesulfony! Chloride 

2,4-Dinitroaniline ortho-Vanillin 
(2-Hydroxy-3-methoxybenzaldehyde, Technical) 

2,4-Dinitrochlorobenzene ortho-Veratraldehyde 


(2,3-Dimethoxybenzaldehyde, Technical) 


ortho-Nitroaniline 
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SAVES CHEMICAL PLANT 


In the picture ... fire in one unit 

of a large butadiene plant was 

stopped from spreading to other 
wnits by o woter spray protec- 
| tive system. In just such applico- 
| tions, Blaw-Knox Aquatomic Fog 

Nozzles ore ideal. Simple, re- 

liable, non-clogging, they de- 

liver cooling, quenching spray 
| wnder outdoor conditions. 


Write for details. 


Blaw-Knox offers 
Stendord Wet and 
Dry Pipe Systems, os 
well os Thermostotically 
Controlled Pre-Action 
ond Deluge Systems, 


WATER BATH PROTECTION 
| 


J FOG NOZZLES 
y 
/BLAW-KNOX 


SPRINKLER DIVISION 


831 Beaver Avenve, N. 
Pittsburgh 12, Penne. 
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in the regular manner. These dyes are 
available in red, royal blue, blue green, 
orange, amber, putple, black and yellow. 
All colors are intermixable which makes it 
possible to obtain various desired shades of 
color. 


PHOTOGRAPHIC PAPER 


Havinc wide latitude and unusual warm 
tone characteristics, a new Indiatone por 
trait projection paper has been announced 
by the Ansco division of General Aniline & 
Film Corp., Binghamton, N. Y. This new 
paper is an enlarging paper intended 
primarily for portrait use, but it can also 
be used for contact printing. It is claimed 
that prints on the new Indiatones do not 
fog, stain or mottle even with wide varia 
tions in developing time. Recommended 
developing time for optimum print quality 
is 14 minutes at 68 deg. F. but good quality 
prints can be obtained with from 4 to 14 
times the normal exposure by varying the 
development time between 45 sec. and 4 
min. It is available in popular sizes and is 
packed in 4 gross and 500 unit lots. 


PARAFFIN HYDROCARBON 


AVAILABILITY in drum or tank car quan- 
tities of isoctane of high purity has been 
announced by the chemical products de- 
partment of Phillips Petroleum Co., 
Bartlesville, Okla. Also known as 2,2-4 
trimethylpentane, this material is claimed 
to have a purity of over 99.9 mol percent. 
It is claimed to be especially usetul as a 
special solvent and as a chemical inter- 
mediate. 


INSECTICIDE MATERIAL 


Now being manufactured on a semi- 
plant scale, hexaethyl tetraphosphate is 
available in limited quantities. Having the 
formula C,,H,O,P,, this material is 
claimed to be useful as an insecticide. 
It is claimed to be particularly valuable in 
the control of aphids and spider-mites, in 
dilutions ranging from 1 to 1,000, or from 
1 to 4,000. Hexaethyl tetraphosphate is 
manufactured by Eaton Chemicals, Inc., 
3,100 East 26th St., Los Angeles, Calif. 


LIQUID DEFROSTER 


A windshield defroster called 
Merix Frost-Off has been announced by 
Merrick Chemical Co., Wrigley Bldg., Chi- 
cago 11, Ill. This liquid is said to soften 
grease, ice or frozen rain. According to 
the manufacturer, it is harmless to auto 
finishes as it does not contain corrosive 
chemicals. It is applied with a cloth. 


GLASS FIBER DIAPHRAGMS 


Asxanta Recurator Co., 1603 South 
Michigan Ave., Chicago 16, Ill., has de- 
veloped a substitute for goat’s skin for flexi- 
ble diaphragms that is said to be superior to 
that material. Previous to the war imported 
skins of first quality were the only ones 
suitable. Diaphragms made of glass fiber, 
which is non-porous, does not sag or stretch, 
and is resistant to alkalis and acids, were 
this company’s answer to the skin shortage. 


TEMPERATURE 
_ REGULATORS | 


| 


Usea Powers No. 11 Tempera- 
ture Indicating Regulator when 
you want the advantages ofan 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dialthermometer gives a visual 
check on the performance of 
the regulatorand makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 


THE POWERS REGULATOR CO. 
27 Greenview Avenue, Chicage 14, Illinois 
231 46th St., New York 17, ¥.—Offices 
in 47 Cities . . . See your phone directory. 

7° 


F 
OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL 
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SYMPOSIUM ON COMMERCIAL 
CHEMICAL DEVFLOPMENT 


Unver the joint sponsorship of 
The Chemicai Market Research Associa 
tion and The ‘Technical Service Asso 
ciation, a symposium on “Organized 
Commercial Chemical Development” will 
be held at the Hotel Roosevelt, New 
York, on December 12. The morning 
session will open with introductory remarks 
by Dr. J. M. Boyd, Phillips Petroleum 
Co. and symposium chairman. Papers will 
include “The Need for Organized Com 
mercial Chemical Development” by Dr. 
C. F. Prutton, head of the department of 
chemistry and chemical engineering at 
Case School of Applied Science, ¢ cleveland, 
and “Chemical Market Research” by M. 
F. Clark, director of market research, 
W vandotte Chemicals Corp., Wyandotte, 
Mich 

S. D. Kirkpatrick, editor of Chemica! 
Engineering, will introduce the luncheon 
speaker, Jan Oostermever, president, Shel 
Chemical Corp., San Francisco, who wil! 
speak on “Why Sales Departments Want 
Organized Commercial Chemical Develop 
ment.” 

Dr. John H. Long, manager of sales 
research, Hercules Powder Co., Wilming 
ton, will open the afternoon session with 
a paper on “Market and Product Develop 
ment.” He will be followed by W. H. 
Harding, director of technical service, 
American Cyanamid Co., Stamford, who 
will speak on “Application Research and 
Technical Service” and Dr. Lawrence W. 
Bass, director of research and development, 
U. S. Industrial Chemicals, whose topic 
will be “The Qualifications and Training 
of Personnel for Organized Commercial 
Chemical Development.” 

A social hour will follow the afternoon 
meeting and the dinner speaker will be 
Francis J. Curtis, vice president, Monsanto 
Chemical Co., St. Louis, who will tell 
“Why Management Wants Organized 
Commercial Chemical Development.” He 
will be introduced by Walter J. Murphy, 
editor, Industrial & Engineering Chemis 
try. 


KOPPERS PURCHASES KOBUTA 
STYRENE FACILITIES 


Necotiations have been completed 
with the Office of Rubber Reserve whereby 
the Koppers Co., Inc., will begin private 
operation of the styrene facilities at the 
synthetic rubber plant at Kobuta, Pa., 
built for the government during the war, it 
was announced last month by Dan M 
Rugg, Koppers’ vice president and general 
nanager of its Chemical Division 

The styrene plant has been purchased 
v Koppers from the War Assets Admin 
stration. The company also has obtained 
for a period of 74 years the use of certain 
office, laboratory, and shops facilities, 
steam generating plant, river pumping sta- 


tion, tanks and other equipment which 
the government was unwilling to sell at 
the time. The consideration for the deal 
was about $3,300,000. 

Koppers plans to expand its chemical 
operations at Kobuta and to substantially 
increase its production of synthetic organic 
chemicals Mr. Rugg stated. Of the 350 
acres included in the complete Kobuta 
plant, Koppers has purchased 129 acres 
and obtained the use of 83 additional 
acres. A condition of the private opera 
tion by Koppers of the styrene plant is 
that a substantial amount of the future 
production will be reserved for the Office 
of Rubber Reserve for synthetic rubber. 
In the first six months, 70 percent of the 
production will be available to the gov- 
ernment and after that 50 percent. Thereby 
the Office of Rubber Reserve is assured 
styrene to whatever extent is needed for its 
svuthetic rubber requirements. 


BAKELITE TO MAKE VINYLITE 
PLASTICS IN ILLINOIS 


Construction work is now under way 
ua new plastics plant for the Bakelite 
Corp. on property recently acquired at 
Ottawa, Ill. The site of 120 acres was ac- 
quired from the Reconstruction Finance 
Corp. which during the war started to 


build there a plant to make truck tires. 
Bakelite plans call for a manufacturing 
building to include six bays for the pro- 
duction of Vinylite plastic film and sheet- 
ing and one complete pressing unit for the 
production of plastic rigid sheets. 

The primary vinyl resins will be pro 
duced by Carbide & Carbon Chemicals 
Corp., another unit of Union Carbide & 
Carbon Corp., and shipped to the Ottawa 
plant for further processing. Key personnel 
for the new project have been chosen from 
Bakelite’s organization at Bound Brook, 
N. J., and include A. B. Dickinson, super- 
intendent; J. A. Bruton, assistant superin- 
tendent; J. E. C. Valentin, works engineer; 
W. O. Ackerman, in charge of manufac- 
turing office; and J. H. Haynes, head of 
works laboratory. 


SHELL CHEMICAL TO EXPAND 
CAPACITY AT HOUSTON 


4 $2,500,000 expansion program which 
is expected to increase Shell Chemical 
Corp.'s capacity to produce methyl. ethyl 
ketone and secondary butyl alcohol by 150 
percent is now well under way, J. Ooster- 
meyer, president of the company, an- 
nounced last month. The expansion pro- 
gram is to be directed chiefly toward the 
installation of facities for the production 


New fluid catalytic cracking unit which went on-stream Wednesday, October 9, 
at the Whiting, Indiana refinery of the Standard Oil Co. (Indiana). With a 
daily capacity for making 1,050,000 gal. of gasoline, fuel oil and other petroleum 
products, this is the first of four cat-crackers planned by Standard of Indiana 
as part of a previously announced $150,000,000 construction and expansion pro- 
gram. Engineering and construction is being done by The M. W. Kellogg Co., 
petroleum engineers, of Jersey City and New York under the general supervision 
of the technical staff of Standard Oil Co. 


é 
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Flexible Metal Tubing 


@ 18-8 stainless steel! 
@ Corrugated . . . pressure tight! 
e All-metal construction! 


@ Resists corrosion! 

@ Strong and lightweight! 

@ Braided for extra strength! 

@ Working pressures for over 900 p.s.i.— 
depending on size! 

e Corrects misalignment! 

@ Serviceable at high and low temperatures! 

e Withstands hard usage! 


e@ Long mill lengths! 


REX-FLEX is versatile . . . able to handle 
everything from delicate weigh tank con- 
nection jobs ... to heavy duty work in a 
variety of industrial applications. REX- 
FLEX Type RF-51 is available in sizes 
from %,¢" to 1%" I.D. (REX-FLEX Type 
RF-41 is available to 6” I.D., incl.) Write 
today for full information. 
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Flexible Metal Hose for Every Industrial Use 


aa 
CHICAGO METAL HOSE Conponation 


Baas MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, Ill. 
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of these chemicals at the corporation's 
Houston, Tex., plant. Contractor for ex- 
pansion of the Houston facilities is to be 
C. F. Braun and Co., Los Angeles. Maxi- 
mum production is scheduled to be at- 
tained by third quarter, 1947. 


CONSULTING CHEMISTS HOLD 
ANNUAL DINNER MEETING 


Tue annual dinner meeting of the Asso- 
ciation of Consulting Chemists and Chemi- 
cal Engineers, Inc., was held at the Hotel 
Sheraton, New York, on the evening of 
October 22. Following the dinner a sym- 
posium was held on the subject of “Licens- 
ing of Chemical Engineers and Chemists” 
with Albert Parsons Sachs, = M. Weiss 
and Louis Weisberg as speakers. Numerous 
speakers participated in the discussion 
from the floor. At the meeting, the newly 
elected officers and directors were an- 
nounced. Officers for the coming year 


CONVENTION 
CALENDAR 


American Institute of Chemical Engi- 
neers, annual meeting, Atlantic City, 
December 1-4. 


Seventeenth National Exposition of 
Power and Mechanical Engineering, 
Grand Central Palace, New York, N. Y. 
December 2-7. 


American Pharmaceutical Mfrs. Associa- 
tion, midyear meeting, Waldorf-Astoria 
Hotel, New York, N. Y., December 
9-11. 


Chemical Market Research Association 

and Technical Service Association, 
joint symposium, Hotel Roosevelt, 
New York, N. Y., December 12. 


American Association of Textile Chem- 
ists and Colorists, annual meeting, 
— Hotel, Boston, Mass., December 
2-15. 


Synthetic Organic Chemical Mfrs. Asso- 
ciation, midyear meeting, Hotel Roose- 
velt, New York, N. Y., December 17. 


Society of Plastics Engineers, convention, 
Congress Hotel, and plastics exposition, 
Navy Pier, Chicago, Tll., January 28- 
February 2. 


Seventh International Heating and Ven- 
tilating Exposition, Lakeside Hall, 
Cleveland, Ohio, January 27-31, 1947. 


American Society For Testing Materials, 
ring meeting, Benjamin Franklin 
otel, Philadelphia, Pa. February 

24-28. 


American Society of Metals, western 
metal congress and exposition, Civic 
Oakland, Calif. March 


National Association of Corrosion Engi- 
neers, annual meeting, Palmer House, 
Chicago, Ill, April 7-10. 


American Chemical Society, 111th nation- 
y meeting, Atlantic City, N. J., April 
4-18. 


Second National Plastics Exposition, Col- 
iseum, Chicago, Ill., May 5-11. 
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steel cat, 6,000 to 10,000 gallon 
capacity. 


CA Tl P DA 


specially lined. 


FOR RENT 


TANK CARS 


Tank car transportation of liquids in bulk. 
pioneered by General American has proved 
its versatility, its efficiency, its economy. 

The General American fleet comprises more 
than 37,000 specialized tank cars . . . 207 
different types of tank cars . . . designed for 
the safe and swift hauling of an almost in- 
finite variety of liquids. 

General American’s strategically located 
offices, plants, and repair shops keep these 
tank cars at your service; provide you with 
precisely the type of tank cars you want, 
where you want them. 

If your problem is the transportation of 
liquids in bulk, let the nearest General 
American office help you. 


GENERAL AMERICAN TRANSPORTATION 
CORPORATION 
GENERAL OFFICE: 135 South Le Salle Street + Chicage 90, Iilinois 


DISTRICT OFFICES: 
New York © St. Lovis ¢ Buffalo « Seattle © Los Angeles © Dallas ¢ Houston 
Tulsa © New Orleans © Cleveland «© Pittsburgh 


GENERAL 
AMERICAN 


coarenation 


terior coated to preserve quality. 


Heavily insulated steel car, with or without heater 
coils, 8,000 or 10,000 gallon capacity. Usually 


CHLORINE 


Insulated, welded car; built td-withstand pressure 
up to 500 pounds; 15 or 30 ton capacity. 


COTTONSEED Olt 
Clean, steam coiled car of 8,000 gallon capacity. 


FUEL O}L 


Steel car, steam coiled, 8,000 to 12,500 gallon . 
capacity. 


PROPANE 
Heavily constructed car, welded and insulated. 
Built to withstand internal p to 300 pounds. 
Capacity 10,000 to 11,000 gallons. 


CORN SYRUP UNMIXED 


Clean, steam coiled with heavy truck capacity. 
Usually lined with aluminum paint. 


LUBRICATING 
Steel car, with steam coils, single or multiple 6om- 
partment; usually 8,000 gallon capacity. 


MURIATIC ACID 


Car lined with pure or synthetic rubber; 8,000 to 
10,000 gallon capacity. 


ACETIC ACID 
Aluminum Car, 8,000 or 10,000 gallon capacity. 


GASOLINE 


Clean car, 6,000 to 12,500 gallons; single or mul- 
tiple compartment. 


ASPHALT OR TAR 

Heavily steam coiled car; with 2 or more inches of 
insulation; steam jacketed outlet; 8,000 to 10,000 
gallon capacity. 


Insulated car with one to six compartments. In- 


MOLASSES 


Steam coiled car with heavy capacity trucks; 8,000 
gallon capacity. 


SULPHURIC ACID 


Heavily constructed steel car with hesvy truck 
capacity. Equipped to unload through dome. 


— — & 

\A = 

By 

= 

- 
‘ 

WINE 

tolled car, usually of 8,000 


PRESSURE 


COMPRESSORS 
300 to 15,000 psi. 


Example no. @ 


Steam-driven, 
3-stage compressor, 
suitable where 
steam power is 
available. 


Tusure Highest Steam Economy, too 


In the Norwalk Compressor Book shown below, an applica- 
tion of one of these 3-stage compressors is shown working 
on Carbon-Dioxide compression for liquifaction service. 


Modern piston-valve steam cylinders are directly connected 
in tandem to the compressor. Notice how the piston-rods may 
be disconnected and the gas pistons removed without inter- 


ference with the steam power unit. 


Norwalk — established in 1865 — con- 
tinues to pioneer in high - pressure 
compressors. We design compressor 
equipment to meet the specific require- 
ments of your industry. Or. we will 
advise you when one of our compres- 
sors, already developed, will meet 
your conditions. 


Many different types. for all forms of 
power-drive, in single and multiple 
stages (up to 5 stages) are illustrated 
and described in the Norwalk Book. 
shown opposite. Write for your copy. 


NORWALK COMPANY, Ini. 


10 NORTH WATER ST., SOUTH NORWALK, CONN. 
SALES OFFICES IN PRINCIPAL CITIES 


PIONEERS OF THE INDUSTRY FOR 81 YEARS 


are Nicholas M. Molnar, Molnar Labora- 
tories, New York, president; Prof. A. ‘Taub, 
College of Pharmacy, New York, vice 
president; M. F. Lauro, Bureau of Chem 
istry, New York Produce Exchange, secre- 
tary; and P. F. Wehmer, Electrical Testing 
Laboratories, New York, treasurer. New 
directors are C. A. Blair, The Blair Lab 
oratory, New York; Gustavus J. Esselen, 
Gustavus J. Esselen, Inc., Boston; and 
Earl D. Stewart, Schwartz Laboratories, 
New York. Albert Parsons Sachs, past 
president and consulting engineer of New 
York is a hold-over director. 


GAS ASSOCIATION MEETS 
WITH LARGE “SHOW” 


American Gas Association held its 
first full-scale convention at Atlantic City 
from October 7 to 11 with the support of 
a large appliance exposition held under the 
auspices of Gas Appliance Manufacturers 
Association. Both the convention and the 
exposition had near record support in at- 
tendance and interest. 

AGA will be led during the coming year 
by newly selected officers: president, R. H. 
Hargrove, United Gas Pipe Line Co., 
Shreveport, La., and vice presidents, Hud- 
son W. Reed, The Philadelphia Gas Works 
Co., and Robert W. Hendee, Colorado In- 
terstate Gas Co., Colorado Springs, Colo. 
The technical section officers for the com- 
ing year are: chairman, C. S. Goldsmith, 
The Brooklyn Union Gas Co., and vice 
chairman, A. C. Cherry, Cincinnati Gas & 
Electric Co. 

The next convention of AGA will be 
held in San Francisco during October of 
1947. Meantime various sections and 
regional groups will hold their customary 
“Conferences.” Most important of these 
special meetings will be the Production 
and Chemical Conference, tentatively 
scheduled to be held in New York during 
May. 


POWER SHOW WILL FEATURE 
ENGINEERING ADVANCES 


Tecunicat advances, widely influenc- 
ing the entire outlook for the production 
and use of industrial power, will be featured 
at the 17th National Exposition of Power 
and Mechanical Engineering. Returning 
once more to its traditional site in Grand 
Central Palace, New York, December 2-7, 
the exposition will be held coincident with 
the annual meeting of the American So- 
ciety of Mechanical Engineers. 

Progress in methods, practice and equip- 
ment design, as revealed by the exhibits 
promise a considerably greater advance all 
along the line than has often been noted at 
these biennial displays because of the dual 
influence of innovations in war production 
and also the partial suspense of commercial 
animation during the past decade. Many 
products at the Power Show will be en 
tirely new, others revised to incorporate an 
improved selection of materials; new meth 
ods of manufacture have also encouraged 
design changes from the motive of economy 
in a good many instances. 

The exposition, as in past years, is 
primarily a forum for the manufacturers 
and users of power plant equipment—fue! 
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BAKER PERKINS DISPERSION MIXERS 


INSURE HOMOGENEOUS 


MIXTURE OF ALL INGREDIENTS 


To give your paints and enamels the 
uniform quality that paves the way to customer 
preference, you must thoroughly disperse pigments 
throughout every batch. You can easily and quickly accomplish such 
consistent mixing day after day with Baker Perkins Dispersion Mixers. 
These husky mixers utilize scientifically designed blades to disperse all elements with speed 
and thoroughness that cannot be duplicated by ball mills, grinding mills, or roll mills. 
Illustrated in discharge position is just one type in the complete Baker Perkins line—the Size 15 
Type VUMM Dispersion Mixer, with 2 speed, 100 HP motor. For homogeneous dispersion 
of pigments, it will pay you to use a B-P Dispersion Mixer . . . preferred by many paint 
and enamel manufacturers whose products have a reputation for unvarying quality. For 
the best answer to all your mixing problems, consult the Baker Perkins Sales Engineer in 
your area or write direct to Baker Perkins Inc., Chemical Machinery Division, Saginaw, Mich. 
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_ Whether it be these gigantic 
J magnetic separators fer difficult 
ore concentration problems or a diminutive 3" mag- 
netic clutch for machinery control, Stearns Magnetic 
engineers are prepared to serve you with many years 
of practical and profitable application experiences. 


If you need protection for your product, machin- 
ery or employes against the hazards of tramp iron— 
concentration of ores and minerals or reclamation of 
metals, for improved values—purification—moving 
material fast and economically with magnets—con- 
trolling machinery with clutches and brakes— 
Stearns Magnetic equipment will speed production, 
lower costs. 


Consult us for reliable magnetic engineering 
service. 


MAGNETIC MFG. CO. 


MILWAUKEE 4, WISCONSIN 
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handling, combustion, the distribution, 
economizing and utilization of heat, auxili- 
aries, measuring and recording instruments, 
controls and even applications of power 
in a number of classes of machinery, espe- 
cially that intended for the construction, 
upkeep and overhauling of power plants. 

With approximately 400 exhibits, filling 
all available space on four floors of the 
Palace, the exposition will be one of the 
largest and most diversified ever held. 
Much of novelty and technical interest 
is being held back by exhibitors for dis 
closure after the ne date. A review of 
information on the displays made available 
by exhibitors in advance, however, indi 
cates a well rounded program of new ir 
formation. 


NEW SULPHURIC ACID PLANT 
BUILT AT CHARLESTON 


A new sulphuric acid plant has been 
under construction at Charleston, S. C., 
according to an announcement by officials 
of the H. K. Ferguson Co. The plant was 
erected for A. F. Pringle & Co., Inc. and 
is to replace a box chamber acid plant 
destroyed by fire early last February. The 
new plant consists of six Mills-Packard 
chambers. 


GERMAN PLANTS APPROVED FOR 
INDUSTRIAL REPARATIONS 


Reports from the Allied Control Coun- 
cil at Berlin indicate that some progress 
is being made in forwarding the Potsdam 
program for industrial reparations from 
Germany. Up to September 15 about 500 
German plants in the three western occu- 
pation zones had been officially listed as 
available for reparations. However, neither 
regulations nor official policy have been 
developed to govern eventual transfer of 
German reparations, acquired by the 
United States, to private concerns except 
a decision giving jurisdiction over this 
prospective job to the office of Foreign 
Liquidation in the State Department. 

Originally the United States was awarded 
28 percent of the plants and facilities taken 
from Germany as reparations but it volun- 
tarily pared down its share to 11.8 percent 
in order that more of these plants and 
facilities might be made available to the 
smaller European nations. So far only one 
American claim has been officially filed. 
This is for the Hensoldt & Sons optical in- 
struments factory at Herborn, in Hesse- 
Nassau. The plant has 240 undamaged 
machine tools which a pool of 11 Ameri- 
can optical and engincering firms would 
like to have for domestic use. An Ameri- 
can claim probably will be filed for that 

rt of the Aschau armaments plant at 
Muelhdorf, Bavaria, which makes bri- 
quettes. An American firm wants to ac 
— this plant for operation in Salonika, 

reece, where the company is under con- 
tract to install a hapdvostnetiio project. 

For a time, plants were allocated and re- 
moval from the western zones actually 
started, on the theory that such removals, 
before a final settlement was reached, could 
not exceed the amount any nation would 
be allotted in the peace terms and also on 
the theory that the plants should be put 
into operation outside Germany as soon as 
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F YOUR research laboratory does not have equagament 

for X-ray diffraction analysis it is not comiplete. 
The unvarying patterns in the atomic structure of 
many materials can be determined most rapidly by 
X-rays. 


Now is the time to consider the reasons why (he as 


Norelco X-ray Spectrometer and Norelco X-ray DA 
tion Equipment are of prime impor aa your 


laboratory. 
Appa- 


Norelco X-ray Spectrometric and 
ratus can serve you in material 


control, competitive 
modern units of analysis are tial t6 the main- 
tenance of a sound comp position or even 
leadership in industry. a 

Eliminate the “blind laboratory by 
installing Norelco X-ray equi Pull details are 
yours for the asking. 


BY, 


orele O RA 


Reg. U. S. Pat. Off. 


Ey: The range of apr 
cations for X-+ay Diffract 
cover many industrial processes. It p 

vides parterns of substances which can be used 
analytical procedures, For Comparison, it provi 
an accurate methad of differentiation, inasmuch 
no two substances produce identical parcerns. P 

jals havir 


ELECTRONIC “PRODUCTS 


NORTH AMERICAN PHILIPS CO: PANY; INC. 
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@ Made commercially available within the past year, 


Reilly Ethyl Phenols have proved interesting and helpful 
products in many different industries, including plastics, 
insecticides, disinfectants, pharmaceuticals, rubber chem- 
icals, plasticizers, photographic compounds, dyestuffs, 
wetting agents; also in various organic syntheses. 

Reilly Ethyl Phenols are available in a 95°) pure grade, 
and prompt delivery can be made. 

Other refined Reilly phenols include: phenol, ortho cre- 


sol, meta cresol, para cresol, 1, 2, 4-xylenol, 1, 3. 4-xylenol, 


TAR 


1, 3, 5-xylenol and 1, 4, 2-xylenol. 


This 56-page booklet and supplement, 
describing the complete line of Reilly 
coal tar chemicals, acids, oils, bases and 
intermediates, will be sent on request. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Bidg., Indianapolis 4, indiana 
500 Fifth Avenue, New York 18,N.Y. «+ 


2513 S. Damen Avenue, Chicago &, Ill. 


possible 


Owing to political developments 


this procedure was halted and a freeze order 
now is effective in the western zones. 


German Plants for Reparations 
Approved up to September 15, 1946 


Plant 


Location 


Optical Instruments 


Hensoldt & Soehne 


Fabrik Kaufbeuren 
Fabrik Aschau 
Fabrik Ebenhausen 
Warren Commision'AG 
Dynamit AG 
Dynamit AG 
Claustha 

Fabrik Allendorf 
Fabrik Bobingen 
Fabrik Kaufering 
Pulverfabrik Hasloc! 
Werk Kraiburg 


Herborn 


Ingolstadt 

Dennenberg ‘Elbe 

Dune’ 

Krumm 

(lausthal, Sellerfeld 
Allendorf, Greater 
Bobingen, Bavaria] 
Kaufering, Bavaria 
Hasloch, Bavaria! 
Kraiburg, Bavaria 


Wolf & Co. Factory A Bomlits 
Wolf & Co. Factory B Duerverdeo 
Wolf & Co Pactory Laebenau 
Seda Plant 
Mathes & Weber 


Activated Carbon 


Chemische Werke 


Hartweser, Langeishe: 


Viny! Chloride 


1. G. Parbenindustrie AG 


Rheinfelden 


Acetone 


Degussa 


Mains, Mombach 


Solvents and Pharmaceuticals 


Anorgana GmbH 


(except ethylene-giyco! 
unit) Gendorf, Bavaria 
Oxygen and Industrial Gases 
Kasselwerke Kassel-Bettenhauseo 
Suarstoff werke Grieshaim 
Organic Chemicals and Dyes 
C. FP. Hahne’ GmbH Leese, Hannover 
Lonalwerk Gmb Leese, Hannover 
1. G. Farbenindustrie Ludwigshafen 
Griesheim Werke Griesheim, Greater Hesse 
Offenbach Werke Offenbach 
Pentaerythritol 


Werke Schrobenhausen 
Werke Lippoldsberg 
Werke Weiden 


Schrobenhausen, Bavara 
Lippoldsberg, Bavaria 
W Bavaria 


Synthetic Rubber 


Chemische Werke Huels part 


Muenster 

L. G. Leverkusen (part only) Leverkusen / Koeln 

Pyrotechnica 
Hans Moog Ww Ronsdorf 
Burmester Trittau Ham 
Fabrik Frits Sauer Gersthofen, Bavana 
Cari Fleming Neugraben/ Hamburg 
Cari Fleming Neugraben/Hanaoover 


Synthetic Gasoline 


Chemusche Werke Essener 
Steinkohle AG 


Dortmunder Paraffin Werke 


Gelsenberg Benzin AG 


Gewerkschaft Victor Castrop- 


Rauxei Hydrierwerk 

Scholven AG 
Krupp Treibstoff werk 
Ruhreheme AG 
Ruhroel GmbH 
Steinkohbienbergwerk 


Rheinpreussen Chernische 


Werke 
Union Rheinische Braun- 
kohlen Kraftstoff AG 


Gelsenkurchen-B ver 
Wanne-bickei 
Oberhausen-Holtes 
Bottrop-Bay 


Meerbeck-Moers 


Wesseling 


GENERAL MILLS TO EXPAND 
IN CHEMICAL FIELD 


l'uat General Mills is contemplating 4 
larger participation in the manufacture 0 
chemicals is indicated by an announcemest 
that the Chemical Division of the com 
pany is planning the construction of 4 
plant at Kankakee, Ill., which will ® 
used for the production of organic chem! 
cals. The Division now operates a po) 
amide resin plant in Minneapolis. The 
Chemical Division also is in charge of the 
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THE SUBMERSIBLE is a close-coupled deepwell 
turbine pump and electric motor—a complete pumping 
station. This motor-pump unit is suspended in the well 
by the discharge pipe...and operates entirely submerged 
in water at any well-depth. Thus the shaft alignment 
and bearing protection problems of shaft-type instal- 
lations are entirely eliminated. 

1000 FOOT SETTINGS are quite practical for the 
Submersible. This unique motor-pump unit operates 
equally well 50 feet down or 2000 feet down...because 
there are no shaft alignment or bearing protection 
problems. Many Submersibles are operating at depths 
from 900 to 1000 feet with amazing efficiency and 
unvarying dependability. Motor sizes: 10 to 350 h. p. 
Capacities: 50 to 20,000 gpm. 


Byron Jackson Co. 


LOS ANGELES 54, CALIFORNIA 


Offices in Principal Cities 


SUBMERSIBLE ADVANTAGES 
Shaft-type Installations Cannot Equal These 


NO ADJUSTMENTS ASTER NO PUMP HOUSE REQUIRED 
INSTALLATION water 


YEARS OF AUTOMATIC, CONTAMINATION 
TROUBLE-FREE OPERATION SILENT OPERATION 
NO WELL TOO DEEP UNAFFECTED BY FLOODS 
ADAPTABLE TO CROOKED a 
WELLS 
SAFE AGAINST VANDALISM 
CHEMICAL ENGINEERING * NOVEMBER 1946 « 
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SCRANTON 


ALLENTOWN 
BETHLEHEM 


PHILADELPHIA 


35 of America’s 100 largest cities 
are within 500 miles of the center 
of Southern New England. 


Within this same 500 mile radius live 
58,317,815 people with the highest 
potential buying power in the world: 
One indication of the sales opportuni- 
ties which exist here is the fact that 
the U. S. portion of this fertile market 
paid 50% of all income taxes received 
by our Federal Government. 


Easy access to millions of people with 
money to spend is one of many factors 


in your favor when you locate your 
industry in Southern New England. 


For a complete, factual resume of a/l 
advantages, write for the new 32- 
page booklet, “SOUTHERN NEW 
ENGLAND FOR TOMORROW'S IN- 
DUSTRY.” Address: P. E. Benjamin, 
Mgr., Industrial Development, New 
Haven R. R., Room 201G, 80 Federal 
Street, Boston 10, Mass. 


NEW HAVEN 


SERVING NEW YORK AND THE GREAT INDUSTRIAL STATES OF 
MASSACHUSETTS, RHODE ISLAND AND CONNECTICUT 


soybean oil refining unit which went into 
operation last September at Belmond, 
Iowa. At this refinery, lecithin is re- 
moved from crude soybean oil by a de 
gumming process. Three other oil refining 
units are about ready to be placed in op- 
eration. 


FIRST NATIONAL MATERIALS 
HANDLING EXPOSITION 


Tue first exposition to deal entirely with 
material handling problems of industry 
will be held at the Public Auditorium, 
Cleveland, January 14-17. The problems 
of the chemical field will receive special at- 
tention in a separate program of prepared 
papers and py discussions, Chemical 
executives will have an oportunity to see 
and compare under one roof competing 
systems and machinery for materials han- 
dlin ng. Production line handling as well as 
handling for receiving, stacking, shipping, 
loading, and warehousing will be consi nvdered 
by the 

Earl I. Burke, manager of shipping, Re- 
public Steel Co., heads the policy commit- 
tee of the exposition which is under the 
management of Clapp & Poliak, Inc. of 
New York. 


DUPONT ANNOUNCES PLANS 
FOR PLANT EXPANSIONS 


Pans for construction of a new unit on 
its electrochemicals plant site at Niagara 
Falls have been announced by E. I. du 
Pont de Nemours & Co. The new unit 
will be used for the manufacture of adi- 
ponitrile which will be shipped to other 
plants for further processing. It will con- 
sist of four main buildings including a gen- 
eral office, and laboratory building, a power 
plant, water-pumping station, electric sub- 
stations, and miscellaneous structures. 
R. L. Hardy, manager of the Niagara Falls 
plant says the project is estimated to cost 
about $1,000,000 and construction would 

uire about 15 months. 

¢ company also reports that the 
Civilian Production Administration has 
approved approximately $600,000 of new 
construction which will be used to enlarge 
its facilities for producing synthetic deter- 
gents at Deepwater, N. J. 


GENERAL ANILINE & FILM 
RECORD OF RESEARCH 


Mork than 300 inventions and improve- 
ments in the chemical, dyestuffs, plastics, 
and photographic fields have resulted from 
the work of the Central Research Labora- 
tory of General Aniline & Film Corp. 
since its establishment at Easton, Pa., in 
1942, George W. Burpee, president, dis- 
closed last month in announcing the ap- 
pointment of Dr. Arthur L. Fox as director 
of the laboratory. Mr. Burpee said that 
company research had made it possible to 
duplicate virtually every dyestuff formerly 
imported from Germany. He classed as 
outstanding among the company’s research 
accomplishments, the Solen of a 
new line of chemicals from acetylene. The 
company is now constructing at Grasselli, 
N. J., a semi-works and pilot plant where 
chemicals from acetylene will Se made by 
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Tune in. 


N°? MATTER what you make, where you 
are located, or the size of your plant, 
Texaco Lubricants and specialized Lubri- 
cation Engineering Sérvice will help you get 
greater production—with fewer rejects and 
lower unit costs. For instance— 
Machining operations of every type are 
vastly improved through the use of 
Texaco Cutting and Soluble Oils. They in- 
crease tool life—often double or triple it 
—improve both quantity and quality of 
output. 
Hydraulic mechanisms operate more & 
pendably with Texaco Regal Oils (R & O) 


. . » hydraulic oils that prevent rust and 


sludge . . . used and recommended by 
leading hydraulic equipment manufac- 
turers. 
High-speed ball and roller bearings \ast 
longer, cost less to maintain, lubricated 
with Texaco Regal Starfak. It exceeds 
every test requirement for an ideal anti- 
friction bearing lubricant. 
Enjoy Texaco benefits in your plant. Call the 
nearest of the more than 2300 Texaco dis- 
tributing plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO Lubricants, Fuels and 


Lubrication Engineering Service 


TEXACO STAR THEATRE presents the NEW EDDIE BRACKEN SHOW every Sunday night. See newspapers for time and station. 
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INDUSTRIAL PLANTS 
CHEMICAL PLANTS 


Mustroted ore the radically dif- 
Klein ideal Filter Leafs with 
tubes thot practically 
eliminate the Conger of clogging 


Established 1909 


FOOD PLANTS 


The Stainless Steel 


KLEIN 


IDEAL DIATOMACEOUS 
EARTH FILTERS AND 
SLURRY FEEDERS 


Mony important ond exclusive im- 
provements and radical innovations 
hove been incorporated in the pre- 
cision-built Klein Ideal Diatoma- 
ceous Earth Filters and Feeders. 
Constructed of stainless-steel they 
utilize ao new exclusive 
filter principle thot will 
bring you a new high in 
maximum efficiency, mini- 
mum maintenance and 
product uniformity. 

WRITE TODAY for full 

information and the 


latest Klein Bulletin. 


FILTER & MANUFACTURING COMPANY 
1225-29 School Street Chicege 13 
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Here is a complete laboratory for the research 
chemist . . . five steel units, plus an acid-resistant 
stone fume hood equipped with fluorescent light- 
ing, built into one compact twelve-foot assembly. 

This is only one example of how Hamilton 
standard steel units provide greater efficiency and 
better working conditions in your laboratory at 
lower cost. 

Let our experienced engineers show you how 
Hamilton standard units solve all your equipment 
problems. Write Department 295-C&M for details. 


TWO RIVERS 


HAMILTON MANUFACTURING COMPANY¢ wisconsin 


techniques developed by the company. 
Dvestuffs and various textile auxiliaries 
also will be produced there. 


R. LINDLEY MURRAY TALKS ON 
ALKALI AND CHLORINE 


Memaers of the Philadelphia-Wilming 
ton Section of the American Institute of 
Chemical Engineers heard a talk by 
R. Lindley Murray, of Niagara Falls, N. Y., 
vice-president in charge of research and 
development of the Hooker Electrochemi 
cal Co., at their meeting on October 10 
in the Hotel DuPont, Wilmington, Del. 

Mr. Murray spoke on “The Growth of 
the Electrolytic Alkali and Chlorine In 
dustry.” Raymond P. Genereaux, chai 
man of the section, announced the appoint 
ment of the following nominating commit 
tee which will present its report at the 
next meeting to be held in Philadelphia 
December 10: David Shaw, H. S. Lukens, 
R. M. Lawrence and James Lawrence. 


ENGINEERING FOUNDATION 
ELECTS OFFICERS 


Hopinc its annual meeting on October 
17 in the Engineering Societies Bldg., New 
York, the board of directors of The En 
gineering Foundation re-elected Dr. A. B. 
Kinzel as chairman for the coming year 
Dr. Kinzel is vice president of Union 
Carbide & Carbon Research Laboratories, 
Inc., and of the Electro Metallurgical Co. 
Other officers elected were Dr. L. W. 
Chubb, director of the Westinghouse Re 
search Laboratories, vice chairman; Dr. 
Edwin H. Colpitts, formerly vice president 
of Bell Telephone Laboratories, re-elected 
director; and John H. R. Arms, re-elected 
secretary. Dr. Kinzel will represent the 
Foundation on the executive board of the 
National Research Council. 


PACKAGING FORUM WILL BE 
HELD IN CHICAGO 


InpivipuaL packaging conferences by in 
dustry groups rather than general discus 
sions of suppliers, manufacturers, and ma 
chinery makers, will feature the eighth an 
nual two-day Forum of the Packaging In 
stitute which will be held at the Hotel 
Stevens, Chicago, on November 25-26. 
Walton Lynch is president of the Institute 
and Mason Rogers, Dewey and Almy 
Chemical Co., is chairman of the program 
committee. 


WOOD DISTILLATION WILL 
BE DISCUSSED IN BOSTON 


Tue Northeastern Wood Utilization 
Council will discuss wood distillation dur- 
ing its next invitation meeting to be held 
in the Parker House, Boston, Mass., on 
December 12. 

The last 25 years have marked the 
steady decline of the hardwood distilla 
tion industry due to inroads caused by 
synthetic methanol and acetic acid. Yet 
charcoal cannot be duplicated by any 
synthetic process and is a vital product 
by itself or as activated charcoal. Work 
will be reported on both an improved 
design of a charcoal kiln to make that 
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plications REPLACEABLE CANISTER 

‘2 replaceable chemical canister — 
GIVES FULL Hour’s: 


in the amount you need, as you 
ey it, by merely breathing 


RESPIRATORY P ROTECTION e No high pressure 


e@ Comfortable harness . . 


@ Simple to use... 
_ @ Proved by years of Navy battle 
service ! 


SEE CAEMOX 
Gt @ 


SAFETY APPLIANCES COMPANY. 
BRADOOCK, THOMAS AND MEADE STREETS’: PITTSBURGH 8, PA. 
District Representatives in, Principal Cities 


) Canada: MINE SAFETY APPLIANCES COMPANY OF CANADA, LIMITED 
MONTR WINNIPEG +++ VANCOUVER... NEW GLASGOW, 5. 


PROTECTION 
| 
| 
: 
: 
Fire Departments 
/ 
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eee THE SIMPLEST OF ALL 
PRESSURE GAGE SNUBBERS 


... for use where pulsations of gage pointer 
make accurate reading difficult or impossi- 
ble. Damping action assured by porous 
cartridge of compressed, powdered bronze, 
threaded into gage socket or into snubber 
body. No adjustments ever needed. Specific 
porosity of cartridge makes it effective for 
required service — air, gas, water, steam 
or oil. Available for all pressures up to 
10,000 pounds. May be supplied with 


Helicoid Gages or bought separately for use 
with other gages. 


HELICOID — 


A DIFFERENT KIND OF PRESSURE GAGE 


The unique design of the Helicoid movement — 
with cam and helical roller instead of 

gears — obsoletes conventional type pressure 
gages. A Helicoid Gage will maintain its 
guaranteed accuracy longer — a fact proved 
in thousands of installations. For complete 
information, write for our Catalog DH-818. 


HELICOID GAGE. DIVISION 


: © AMERICAN | CHAIN & CABLE 


HELICOID CARTRIDGE SNUBBER 


product alone and the latest techniques 
of wood distillation. ‘The continuous 
processes giving rise to 60 percent higher 
vields of charcoal, acetic acid, and wood 
alcohol, will be reported and evaluated. 


AMERICAN ENKA TO BUILD 
RAYON TIRE YARN PLANT 


American Enka Corp., 
turers of rayon yarns, has awarded contracts 
for engineering and construction of a new 
rayon tire yarn plant, to be located at Low 
land, ‘Tenn., to The H. K. Ferguson Co. 
he plant will consist of a complete new 
production unit, and the contract covering 
its design and construction is one of the 
largest industrial building contracts awarded 
in recent months. 

Approval for the project has 
granted by the Civilian Production Ad 
ministration and construction at the piant 
site is expected to start immediately. De 
sign work is now in progress in the Cleve 
land offices of The Ferguson company 


manufac 


been 


LILIENTHAL HEADS ATOMIC 
ENERGY COMMISSION 


lo tHe Atomic Energy Commission, 
ippointed by President Truman in the lat 
ter part of October, goes the responsibility 
of converting the atom industry from its 
status of a weapon of war to that of peace 
time application. The Commission suc 
ceeds Manhattan District as operator of the 
vast atomic plants at Oak Ridge, Hanford, 


| and Los Alamos, as well as the research in 


stitutions such as Argonne Laboratory at 
Chicago. It will expand Manhattan Dis 
trict’s vast peacetime programs. It has a 
monopoly of production of U-235 and 
plutonium and will license all industrial 
md academic work in the field. It assumes 
jurisdiction over dissemination of all in- 
formation relating to basic knowledge and 
discoveries in nuclear physics. These powers 
we conferred under the terms of the 
\tomic Energy Act of 1946. 

David E. Lilienthal, head of Tennessc« 
Valley Authority, is chairman of the Com 
mission. Named to serve with him are 
Robert F. Bacher, professor of physics and 
director of the Laboratory of Nuclear 
Studies, Cornell University; William W. 


| Waymack, vice president and editor, Des 


| Moines Register and Tribune; 


Lewis | 
Strauss, partner, Kuhn, Loeb & Co.; and 
Sumner T. Pike, former member of the 
Securities and Exchange Commission. 


HOOKER ENDOW MENT FUND TO 
UNIVERSITY OF ROCHESTER 


An announcement from Alan Valentine, 
president of the University of Rochester 
says that a $50,000 endowment fund for 
the Department of Chemistry has been 
established by Harry M. Hooker. The fund 
will be paid to the university in increment ‘ 
of $5,000 a year for 10 vears and is to be 
used for general purposes of the department 


| of chemistry under the direction of Dr. W. 


| tory. 


| 
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Albert Noyes, Jr., chairman of the depart 
ment and director of the research labora 
Dr. Noyes is president-elect of the 
American Chemical Society. 

Mr. Hooker was graduated from the 
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h Handbook on Welding Aluminum 


Are you welding aluminum now? Do you 
plan to weld aluminum in the future? 
If so, this book is for you! 


Ltuminun ERE’s a new up-to-the-minute book, “Welding Aluminum,” 
be: oe H that presents a concise, authoritative discussion of prob- 
lems dealing with welding aluminum and.aluminum alloys. 

Many new war-developed applications are described. Under 

a single cover, in handy usable form, you will find detailed 

information on 11 aluminum welding processes, from edge 

preparation to finishing, a comprehensive discussion of alu- 

minum alloys and tempers, afid helpful tables on proper- 

lies, gauges, sizes, and strengths. 

“Welding Aluminum” is clearly illustrated with 44 in- 
teresting photographs and graphs of welding operations. If 
you work with aluminum, you'll find “Welding Alumi- 

num”, prepared by the technical staff of the Reynolds 

Metals Company, an invaluable reference book. 

How do you get your copy? Simply fill out the coupon 
on this page and mail with your check or money order for 
one dollar, to cover the cost of printing and mailing, to 

Reynolds Metals Company, 2500 South Third Street, 

Louisville 1, Kentucky. 


83 PAGES packed with accurate up-to-the- 
minute facts, figures, and photographs— about 


GAS WELDING Carbon-Arc Welding 
Edge Preparation Atomic-Hydrogen Arc Welding 
Cleaning and Preheating Inert-Gas-Shielded Welding 
Welding Flame RESISTANCE WELDING 
Welding Rods Spot Welding 
Welding Fluxes Seam Welding 
Heat-Treatable Alloys Flash Welding 
Aluminum Castings BRAZING ALUMINUM 

ARC WELDING Furnace 
Metal-Arc Welding Torch 

SOLDERING ALUMINUM 


ALLOY SELECTOR 


Just two settings to place at your fingertips the 
mechanical properties, chemical composition, 
physical constants, thermal treatments, and 
specification numbers of /8 aluminum alloys. 
Price $1.00. (Check space in coupon.) 


Reynolds Metals Company 1066-A 1-8B 
2534 South Third Street 

Louisville 1, Kentucky 

Please send me “Welding Aluminum.” I enclose $1.00 
(check or money order) to cover the cost of printing 
and mailing. 


NAME 
Le 
COMPANY 
ADDRESS 
CITY ZONE TATE 


METALS WEIGHT CALCULATOR 
One of the handiest calculating devices ever 
developed . . . simple . . . accurate . . . fast. Cal- 
culates weights of aluminum, magnesium, 
steel, brass, copper, and nickel. Only 5.50. 
(Check space in coupon.) 
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( ) Please send me a Reynolds Aluminum Alloy Selector. I enclose $1.00. 
( ) Please send me a Reynolds Weight Calculator. I enclose 50 cents. 
PLEASE PRINT OR TYPE CAREFULLY 
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The versatility of Ansul Liquid Sulfur Dioxide in industrial practices is illus- 
trated by the following examples: 

+ Hed — HeS03 

ANTICHLOR ..... + + Cle HeSO4 + 2HCI 

ANTI-OXIDANT . Wage -> 

HYDROSULFITES . 250» -» 

SULFOXYLATES.. 2509 + + + HeO (CHgO HSOg)e Zn + 
NEUTRALIZATION . . 2509 + 2NaOH 2NaHSO3 NagSe0s + 

SULFURYL CHLORIDE . + cle SOsCle 


+ HeO + 2NH3 (NH4)e S03 
+ CaCO3 + CaSO3 + COg + HeO 


THIOSULFATES . . $09 20NH3)-+ —> (NH4)eS203 


HC = CH 
SULFONES....... 


GOLD RECOVERY .. (hu Au + 
CHROME TANNING . 3803 + NagCre07 + -> 2Cr(OH)SO4 + + 
PLASTICS . . . & & $Og+CHsCH=CHe 


CHs CHs H3 H3 
CHeCH—SOg] | , —CHCHeS0¢.... 


In addition Ansul Liquid Sulfur Dioxide is being currently used _ 


as a bleaching agent - purifier « preservative « solvent « 
fumigant + protective atmosphere in magnesium fabrication 
e refrigerant and in polymerization, ete. 


PHYSICAL 
PROPERTIES 
\ Color (yas and liquid). Colorless 
Melting point. —103.9° F. ( —75.$° C.) 
Bolling 14.0° F. (—10.0° C.) 
\\ Density of liquid at 80° F.. . .(85.03 Ibs. per cu. ft.) 
oF aes Density of gas at 0° C. and 
760 mam... 2.9267 grame per liter 
(0.1827 Ib. per cu. ft.) 
Critical temperature .......3!4.82° F. (157.12° C.) 
Consult Ansul Technical Staff relative to Critical pressure........ 1141.5 Lbs. per eq. in. abs. 
of these and other appli- Pec cocccecoccecccesecceses Soluble in water 
cations for SO: in your processes. 99.9+°% (by wr.) SO» 
Write for treatise on Liquid Sulfur Dioxide (HO less than 0.01%) 
and request bulletins describing specific *REG. U.S. PAT. OFF. 
Sulfur Dioxide applications. 


Ansul Also Manufactures Methyl Chloride 
CHEMICAL COMPANY 
iy N INDUSTRIAL CHEMICALS DIVISION, MARINETTE, WIS. 


Eastern Office: 60 E. 42nd St., New York City 
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University of Rochester in 1894. He was 
elected vice president and sales manager of 
the Hooker Electroehemical Co. in 1922 
and later became president. At present he 
is chairman of the board of the company. 


WAA MOVES NEW YORK UNIT 


Notice has been issued by the Office of 
Information calling attention to the fact 
that the New York unit of War Assets 
Administration sales information division 
and display room has been moved from 
70 Pine St. to the ground floor of 37 
Broadway. 


READERS’ VIEWS 
and 
COMMENTS 


CORRECTION AND COMMENT 
To the Editor of Chemical Engineering: 


Sir-—With reference to the article 
“Gauss’s Formula” by A. E. Kroll, p. 102, 
September 1946, I suppose a number of 
letters have been received ‘Ce out the 
errors in Table I, page 103.* 

U, for n= 6 should be 0.0338 
K, and K, for n = 4 are reversed 

The use of this method of numerical in 
tegration will save considerable time over 
graphical methods in certain cases. Like 
so many articles of this type, the advan 
tages of the method are expounded, but 
the equally important restrictions of its 
use are not clarified. Where the data fit a 
curve of the nature shown in Fig. 1, the 
method is good, but where you have several 
peaks and lows, the method is not applica 
ble with accuracy. This point was not 
bronght out. 

Freperick 


Associate Professor 

Department of Chemical Engineering 
Georgia School of Technology 
Atlanta, Ga. 


* Yes, 


REBUTTAL 
To the Editor of Chemical Engineering: 

Sir:—I would like to thank Prof. Bel 
linger for calling attention to the errors in 
Table I of the article on Gauss’s formula. 

Fortunately the functions encountered 
in most engineering work are relatively 
simple. In the calculations suggested in 
the article, curves having several peaks 
and lows (maxima and minima) very sel- 
dom occur. The article was written with 
this in mind and four points will, in most 
cases, give desirable accuracy. 

Where a function varies rapidly, or in a 
peculiar manner, or has neal endian and 
minima, the use of an adequate number of 
points will give results with accuracy suita 
ble for most practical purposes. 

I believe that Gauss’s method of inte 
gration will save considerable time over 
graphical methods in most cases, while in 
certain other cases, where many points are 
necessary to give the desired accuracy, the 
graphical method may have the advan 
tage. 

A. Epcar 
Bethlehem, Pa. 
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Timken 5% Nickel Alloy Tubes 
SERVE LONGER 
in Black Liquor Evaporators... 


From laboratory studies, and investi- 
gations and testing under actual plant 
conditions, in many northern and 
southern mills during the last 8 years, 
Timken has developed 5% Nickel 
tubes which meet specific black liquor 
corrosive problems for greatly im- 
proved life-over-cost. 


No other steel producer has devoted 
so much research to physical require- 
ments necessary to expedite installa- 
tion and assure maximum service. 
Studies have included causes of gen- 
eral corrosive attack and pitting in 
actual service where black liquor 
concentrations run over 40% solids, 
where liquor temperatures exceed 
220 degrees F., where sulphidity of 
cooking liquors exceeds 25%, and 
where forced circulation evaporators 
have had thru-put increased by larger 
pump installations. 


Timken 5% Nickel alloy tubes have 
uniformity of structure and are given 
flaring and hydrostatic tests at 1,000 
Ibs. per square inch. 


A Timken specialist will bring you 
recommendations. Write Steel and 
Tube Division, The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TIMKEN 


SEAMLESS TUBES 


* YEARS AHEAD — THROUGE EXPERIENCE AND RESEARCH 


SPECIALISTS in hot rolled and cold finished Alloy Steel Bars for forg- i , ; 

ing and machining applications, as well as a complete range of Stainless, 
Graphitie and Standard Tool Steel analyses. Also Alloy and Stainless L 

Seamless Steel Tubing for mechanical and pressure tube applications. er 
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PACIFIC PROCESS INDUSTRIES 


TRENDS EVENTS 


JOHN R. CALLAHAM, Pacific Coast Editor, San Francisco, Calif. 


COSGRAVE BECOMES WESTERN 
EDITORIAL ASSISTANT 


To assist in the expanding editorial 
activities of Chemical Engineering in the 
West, Mr. James F. Cosgrave recently 
joined the publication’s San Francisco 
staff. Mr. Cosgrave will assist the Pacific 
Coast editor in covering the expandin 
chemical, chemical process and ae 
equipment industries of the 11 Western 
States and in the launching of this mag- 
azine’s Pacific Process Industries western 
supplement in January. This section, initi 
ated in July 1945, will thus be able to 
expand in line with the progress and activi- 
ties of the chemical process industries of 
the region. 

A native Californian with a family his 
tory rich in Mother Lode traditions, Mr. 
Cosgrave attended Fresno State College 
and became active in science clubs and 
school journalism as well as serving as an 
instructor in chemistry laboratory classes. 
After obtaining his degree in 1945, Mr. 
Cosgrave immediately joined the engineer 


sodium sesquicarbonate, a new product, at 
the same plant and expansion of facilities 
for producing this chemical; and future 
erection of a new West Coast plant, proba 
bly to be located in the Los Angeles areca, 
for compounding detergent and _ related 
products. 

Using brines from Owens Lake in Inyo 
County, the Keeler plant of Natural Soda 
Products Co. has been expanding its out 
put of soda ash from trona for the past 
three vears, and an additional general ex 
pansion is now being considered. Output 
of soda ash for 1946 is expected to be about 
50 percent greater than for 1945, accord 
ing to Mr. Chestnut. 

An intermediate in the Keeler operations 
is sodium sesquicarbonate, which the firm 
has recently purified, dried and placed on 
the market as a new product under the 
name Sesqui-Sec. First commercial pro 
duction from these new facilities, for which 
a further expansion is already planned, was 
during October. In the form of granular 
crystals and analyzing 40 percent Na,O, this 
product goes primarily into detergent com 
positions; the market is entirely in the 
West. Compounding operations, new to 
Wyandotte on the West Coast, will begin 
at Keeler within a few months; within a 
year or so the firm expects to erect a large 
compounding plant in the Los Angeles 
area. This unit would specialize in laundry, 
food, beverage and general detergent prod 
ucts and would become a substantial user 
’ of western materials such as soda ash, 


DEVELOPMENTS 


James F. Cosgrave 


ing staff of Shell Development Co. in 
Los Angeles where he was engaged in re- 
search and pilot plant development work 
until he joined Chemical Engineering in 
October. 


WOOD-TREATING LABORATORY 
OPENED IN OREGON 


A LaBoraTory to place chemical re 
search in close contact with treatment of 
Douglas fir and other western species was 
opened November | at the Wauna, Ore., 
treating plant of American Lumber & 
Treating Co.,’ according to F. W. Gott- 
schalk, technical director in Chicago. The 
new research unit will be in charge of Wil- 
liam A. McFarland, chemical research en 

ineer, who has been with the firm since 
941. 

Besides the plant operation itself, facili- 
ties at the Wauna laboratory will include 
a pilot plant to handle pressure treatment 
of full-length lumber items, resin impreg- 
nation equipment, and facilities for deine 
pressure-treated wood into large structural 
members. Plans include enlargement of 
facilities, for strength testing and for 
evaluating electrical restivity of wood. 


UTAH SILICA BRICK PLANT 
SOLD BY WAA 


Sate of a silica brick plant at Lehi, 
Utah, to General Refactories Co. for 
$375,000 has recently been announced by 
WAA, who stated that the price was 124 
percent of the fair value. High bidder on 
the — which was operated during the 
war by Gladding-McBean & Co., the firm 
plans to continue manufacturing silica brick 
to be used in the lining of steel furnaces 
and similar purposes. The plant is located 
on 14.7 acres, has six kilns, and a rated 
capacity of 4,000,000 silica bricks yearly. 
According to WAA, the plant is not 
oe table to the manufacture of standard 

rick. 
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caustic soda, bentonite and volcanic ash 


SPECIALTY PAPER MILL 
EXPANSION COMPLETED 


Expansion program of the Westminster 
Paper Co. at New Westminster, B. C., has 
been completed and the plant is ready for 
operations that will double its previous 
output of 9,000 tons annually of paper 
towels, tissue, fruit wrapings and waxed 
papers. Cost of the expansion has been 
placed at $1,500,000. Increased produc 


WYANDOTTE EXPANDS WESTERN 
SODA PLANT OPERATIONS 


AN EXPANSION program in western oper- 
ations by Wyandotte Chemicals Corp. is 
now under way, according to Charles O. 
Chestnut, manager of the firm’s Pacific 
Division, San Francisco. The program in 
volves three moves: A long-term expansion 
in soda ash capacity at the Keeler, Calif., 
plant of Natural Soda Products Co., a sub 
sidiary since about 1934; production of 


Pacific Chemical Exposition Scheduled for 1947 


Reflecting the rapid growth in the chemical, equipment and process industries of the 
West, the first regularly scheduled Pacific Chemical Exposition for the western states 
and the Pacific area will be presented in the Civic Auditorium, San Francisco, Oct. 21-25, 
1947. The Exposition, sponsored by the California Section of the American Chemical 
Society, will feature an Industrial Chemical Conference and Display and will be under 
the chairmanship of Paul H. Williams of Shell Development Co. Manager will be 
Marcus W. Hinson, who has handled the National Chemical Exposition in Chicago since 
1940. 

Advisory board for the Exposition consists of H. K. Benson, head, Department of 
Chemistry & Chemical Engineering, University of Washington; Willard H. Dow, presi- 
dent, Dow Chemical Co.; Gustav Egloff, director of research, Universal Oil Products Co.; 
R. G. Follis, president, Standard Oil Co. of California; A. H. Hooker, western sales 
manager, Hooker Electrochemical Co.; Louis B. Howard, chief, Bureau of Agricultural 
& Industrial Chemistry, U. S. Dept. of Agriculture; Sidney D. Kirkpatrick, editor, 
Chemical Engineering; Ernest O. Lawrence, director, Radiation Laboratory, University of 
California; Paul D. V. Manning, vice president, International Minerals & Chemical 
Corp.; Walter ]. Murphy, editor, Industrial & Engineering Chemistry; W. Alfred Noyes, 
Jr., president-elect, American Chemical Society; ]. Oostermeyer, president, Shell Chemical 
Corp. 

Also on the advisory board will be Linus Pauling, director, Gates & Crellin Laboratories 
of Chemistry, California Institute of Technology; Ralph Sanborn, director of plant 
coordination, California, Packing Corp.; \Walter A. Schmidt, president, Western Precipi 
tation Corp.; Robert G. Sproul, president, University of California; Robert L. Taylor, 
editor, Chemical Industries; Donald B. Tresidder, president, Stanford University; James 
G. Vail, vice president, Philadelphia Quartz Co.; Brayton Wilbur, president, San Fran 
cisco Chamber of Commerce. 
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Eliminate Maintenance Cost 
with Tanks and Floors by ATLAS 
designed especially to meet 
YOUR Service Conditions! 


TANKS with linings of Atlas rubber, resin or triple 
membranes protected with Atlas brick and 
acid-proof cements. .. . 


FLOORS ° Alcs brick and acid- and alkali-proof 


cements. ... 


Here ore four interesting Atlas installations. Pictures 
1, 2 and 3 were taken in one chemical plant; No. 4 in 
another. 


(No. 2) 
Acid- and Alkali-proof floor being laid in process 
building. Construction is of acid-proof brick 
joined with Atlas ALKOR (5). This floor is tight, 
strong and leak-proof. 


@ Our Engineering Department will gladly furnish recom- 
mendations and estimates. in writing, please mention service 
conditions. An Atlas field representative may be reached at 
the nearest listed branch office. Address us here at Mertztown 
for Technical Bulletin No. TV-12-C. 


1—Carbo-KOREZ consists of liquid synthetic resin binder and 
acid-proof powder, mixed on the job to form the acid-proof 
mortar, Carbo-KOREZ withstands temperatures to 360° F. 

2—Tegul-VITROBOND is a sulphur base cement, plasticized 
with olefine polysulphide to withstand mechanical and 
thermal shock. Takes temperatures up to 200° F. 

3J—Atlastiseal Triple Membrane consists of alternate layers of 
Atlastic #31 asphaltic cement and Tegul-VITROBOND 
#440, yellow plasticized sulphur cement. 

4—Atlastic #31, asphalt cement, is used as the impervious 
layer in acid-proof brick floors and for lining concrete sump 
pits when acid service is not severe enough to call for more 
expensive Atlastiseol. 

5—ALKOR is the original acid- and alkali-proof cement, 

developed by Atlas more than seven years ago. (ALL 

OTHERS ARE IMITATIONS.) ALKOR withstands tem- 

peratures to 360° F. 

Corbo-KOREZ, Tegul-VITROBOND and ALKOR are inert, 

each te a given group of acids, alkalis, corrosives and 

organic compounds. 
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Two 3000 gallon concrete tanks for stor- 
ing hydrochloric acid. contaminated with 
organic acids and solvents. These tanks 
are of Atlas Dual Construction,” Carbo- 
KOREZ (1) and Tegu!l-VITROBOND (2) and 
ore lined with Atlastiseal (3). Exteriors are 


Brick and ALKOR (5) lined pit for collect- 
ing acid and alkali wastes. Six of these 
pits are connected in series. Wastes from 
floor (picture #2) and from chemical 
process equipment feeds into these sumps. 
As wastes travel from pit to pit, sludge 
ond solids settle out and wostes finally 
poss off ihto sewers. 


MERTZTOWN 
* ATLANTA 3, Ga., 452 Spring St., N. W. 
*CHICAGO 1, II!., 333 No. Michigan Ave. 
*DETROIT 2, Mich., 2970 W. Grand Bivd. 
NEW YORK 16, N. Y. 280 Madison Ave. 


DALLAS 5, Tex., 3921 Purdue St. 
*DENVER 2, Colo., 1921 Blake St. 
*HONOLULU 2, Hawaii, U.S.A., Lewers & 

Cooke, Ltd., P. O. Box 2930 
*Stock carried at these points 


(No. 1) 


PRODUCTS COMPANY OF PENNA. 


THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 


IN CANADA? Atlas Products are manufactured by 
H. L. BLACHFORD, Limited, 977 Aqueduct Street, Montreal, P. Q. 


protected with Atlastic #31 (4). Tank tops 
ore of reinforced concrete faced on inside 
with liner plates joined with Carbo- 
KOREZ (1). Small openings in tops fitted 
with Saran piping. 

*Fully protected by U. S. Patents. 


(No. 4) 


Pipe trench laid with white acid-proof 
brick joined with ALKOR (5). This trench 
protects building foundation from possible 
damage due to leaking valves or pipe 
joints. Trench serves also as supplemen- 
tary drain when floors are washed down. 


PENNSYLVANIA 
PITTSBURGH 10, Pa., 4656 Old Boston Rd. 
PHILADELPHIA, Pa., 355 Fairview Rd. 
Springfield, Pa. 
ST. LOUIS 8, Mo., 4485 Olive St. 


*KANSAS CITY 2, Kan., 1913 Tavromee Ave. 
*LOS ANGELES 12, Cal., 172 S. Central Ave. 
*SAN FRANCISCO 3, Calif., 244 Ninth St. 
*SEATTLE 4, Wash., 1252 First Avenve, S. 
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issouri 


A parent plant or branch 
office in Missouri is a bid 
for better business. There’s 
money to be made in Mis- 


souri . . . and here’s why: 


The new state constitution 
is modern, favorable to in- 
dustry. Low taxes. Water 
supply unlimited. Low cost 
power and natural resources 
in abundance. Excellent 
transportation facilities. 
Wealth of diversified mar- 
kets. Skilled and semi-skilled 
native labor available in 350 
alert, cooperative commu- 
nities. 


During first nine months 
of 1946, 2,251 new busi- 
nesses were incorporated in 
Missouri. 


Specialized, confidential service 
to industrialists. Write direct: 
Missouri State Division of 
Resources and Development, 
Dept. M55, Jefferson City, Mo. 


‘THE STATE 
OF MISSOURI 


tn The 


tion centers largely around a new Beloit 
machine capable of turning out 34 tons 
daily of facial tissues, waxing stock and 
cellulose wadding. Beater room and fin 
ishing room production has also been in 
creased. Unbleached sulphite and ground 
wood pulp supplies come from Powell 
River Co., while bleached sulphite is sup 
plied by British Columbia Pulp & Paper Co. 


LARGE REFINERY TO BE 
BUILT IN MONTANA 


Pians for construction of a new $8,000, 
000 refinery at Billings, Mont., by Carter 
Oil Co. were announced recently by O. C 
Schorp, president of the western operat 
ing subsidiary of Standard Oil of N. ] 
The new plant will have a capacity of 
18,000 bbl. per day of crude throughput 
and will include a catalvtic cracking unit 


Since some gelay in delivery of equipment | 


is anticipated, the plant probably will not 
be able to operate before 1948. It will 
be the largest of its tvpe in the state of 
Montana as well as in the entire Rocky 
Mountain territory. 

Carter Oil Co. now operates four re 
fineries. with dailv crude capacities as fol 
lows: Billings, Mont.. 10,000 Cut 
Bank, Mont., 4,000 bbl.; Lowell, Wvo., 
3,000 bbl.; Newcastle, Wvo., 1,600 bbl. 


STARCH-GLUCOSE PLANT 
GOING UP IN CALIFORNIA 


Grovunp was broken in late August for 


| a $200,000 starch and glucose plant to be 


| during a 3-shift dav. 


built by the Northwest Chemurgy Corp 
of Wenatchee. Wash., (Chem. & Met.. 
June 1946, p. 175) near Hatfield, Modoc 
County, Calif. The new plant will use cull 


potatoes for making glucose and starch; | 


daily capacity will be 30,000 Ib. of prod 
ucts from 200 tons of potatoes processed 
The unit, to em 
ploy 60 persons, is expected to operate 
ten months of each vear. The making of 
glucose and starch from potatoes is a com 
paratively new process in 
States, being introduced in the State of 
Washington about six years ago. In addi 


the United | 


tion to using culls, the plant can abserb 


number 2 grade potatoes when marketing 
elsewhere is unprofitable. Clarence Rice is 
superintendent. The Klamath Potato 
Products Co. of Caldwell, Idaho, also has 
a plant under construction at Merrill, Ore. 
Both plants expect to be ready to operate 
by harvest time. 


PLYWOOD GLUE CONSUMPTION 
CENTERS IN NORTHWEST 


Crose to 99 percent of the nation’s out 


put of softwood plywood comes from 35 | 


mills located in the Pacific Northwest, .ac 
cording to a recent release of the U. S. 
Bureau of the Census. One new mill began 
operations during the first quarter of the 
year. At least 97 percent of all softwood 
plywood is made from Douglas fir, the re 
maining 3 percent mainly being Ponderosa 
— Very small quantities of Western 
emlock are used. Although production of 
softwood plywood has decreased since 
1942, this has largely been g result of labor 


COST COMPARISON 
(Per Ton) 

Container cost . . 9218 

55% 


Total bag and 
labor cost . . . .$2.73 
Saving, paper over fabric. . . 


CLASS OF PRODUCT PACKED 


CEMENT 
CHEMICALS FOOD 
FEEDSTUFFS MISCELLANEOUS 


PRODUCT CHARACTERISTICS 


ABRASIVE GRaNuLaR™ 
CORROSIVE HEAVY 
DELIQUESCENT HYGROSCOPIC 
FLUFFY LIGHT 
FREE-FLOWING viscous 


ST. REGIS BAG PACKAGING 
SYSTEMS are made in a variety of 
capacities, speeds, and manpower re- 
quirements to suit specific products 
and plant layouts. Machines are 
available in types to meet the special 
characteristics of a wide range of 
products, with filling speeds as high 
as twenty-four 100-lb. bags per min- 
ute — with one operator. 


shortages and strikes. All 
Sinee 1942. moisture resistant types Det 
(bonded principally with sovbean and No. 
casein glues) have fallen from 85 percent IN 
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F PACKAGING EFFICIENCY 


Here are the results— 


Up to 1940, I. P. Thomas and Sons Co., 
of Camden, N. J., packed its mixed fer- 
tilizers in 167-lb. open mouth burlap bags. 

At each of the three packing units in 
its Paulsboro, N. J., plant, eleven men 
were required to fill, check-weigh, and 
then sew the bags closed. The packaging 
output per unit averaged 18 tons an hour. 

Realizing in 1941 that bur- 
lap might become scarce, the 
company installed three 160- 
FB St. Regis Packers and 
changed over to Multiwall 
paper valve bags. With this 


equipment as a basis, the company put 
into operation the highly efficient St. 
Regis Packaging System shown in the 
illustration. 

HERE’S HOW IT WORKS — One man oper- 
ates the St. Regis Packer, shown at left, 
which simultaneously weighs and fills 
the bags. A conveyor carries the factory- 
closed paper bags to a scale where they 
are check-weighed and then stacked on 
pallets. Fork life trucks take the pallets 
to storage, to freight cars, or to waiting 
trucks. The entire operation is simple, 
compact, and efficient. 


PRODUCTION INCREASED 38% 
f —Packaging output per unit 
jumped from 18 tons an 
hour under the old system 
to 25 tons an hour with the 
St. Regis Packaging System. 


LABOR COSTS PER TON CUT 45% 


—Only eight men (four of 
whom are shown in photo) 


WEW YORK 17: 230 Pork Ave. 


NAME 
4 
Allentown Birmingham Boston Cleveland Dallas Denver 
Detroit Franklin, Va. Los Angeles Nazareth, Pa. New Orleans : COMPANY 
No. Kansas City, Mo. Ocala, Fia. Oswego, N. Y. Seattle Toledo ' 
IN CANADA: St. Regis Paper Co. (Can.) Ltd., Montreal, Vancouver. ADDRESS 


are required for each pack- 
ing unit, instead of eleven 
under the old packaging 
system. 


CONTAINER COSTS REDUCED 22% 
—Multiwall paper bags cost 
$1.70 for each ton packed 
... 167-Ib. burlap bags cost 
$2.18 per ton. 


ST. REGIS SALES CORPORATION 


(Seles Subsidiary of St. Regis Paper Company) 


CHICAGO 1: 230 No. Michigan Ave. 


BALTIMORE 2: 2601 O'Sullivan Bidg. SAN FRANCISCO 4: 1 Montgomery St. 
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CUSTOMER ACCEPTANCE— Paper 
bags protect against caking 
of contents—a problem often 
experienced with the use of 
burlap bags. And customers 
find 100-Ib. Multiwalls eas- 
ier to handle than bulky 
167-Ib. burlap bags. 


Without obligation, please send me 


full details regarding “Case History” No. 10, 
outlined above. 
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of total production to 70 percent in 1945. 
Exterior-type plywood is bonded with 
phenolic resin glue. During the past four 
vears, there has been a decrease in “gluc 
( plywood produced per pound o! 
glue used) from 35.3 to 30.8 sq.ft. for 


° Be tland 
Willamina 
ooAlbony 


oSpringheid 
oRoseburg 
ille 


©Klomoth Fails 


moisture-resistant types and an increase 
from 15.7 to 18.8 sq.ft. for exterior types 
The accompanying map shows location ot 
the industry in the United States, while the 
table gives consumption of glues by types 


Glue Consumption in Northwest Ply. 
wood Mills* 


Thousands of Pounds 


Soy- 
Casein bean Phenolic? Total’ 


1942 --+-» 3,505 37,380 17,262 61,7% 
1943........ 3,936 26,086 19,764 53,15 
1944. 1,935 27,879 23,067 
1945 3,287 22,473 19,393 47,302 


1946 (8@mo.). 3.448 14/567 15,921 35.08 


' Softwood plywood. From Bureau of th 
Census, * Usually reported on a “wet"’ basis 
all other types usually reported on a ‘<r 
basis. * Difference between total and sun 
three types represented by other types of clu 


HUGE CEMENT EXPANSION 
NOW UNDER WAY 


Pians for a huge expansion program « 
Portland, Colo., and Devil’s Slide, Uta 
were recently announced by Ideal Ceme: 
Co., Denver. The program, already und 
way, is estimated to exceed $5,000,000. | 
is hoped that the new plants will be i 
production for the 1947 season. 

At the Portland plant, a contract he 
been awarded Stearns-Roger Mfg. Ce 
for engineering and construction of a new 
crushing unit, cost of which will exceed 
$300,000. The new plant will be a com 
oF unit with two wet process kilos 
9.5 x 375 ft., each with a capacity of 2,00 
bbl. daily. The present plant will be kep' 
in full operation throughout the construc 
tion period and afterwards as “a as the 
demand for cement requires. e new 
unit’s capacity of 4,006 bbl. daily wil 
more than double the present plant's out 


put. 
At Devil’s Slide, detailed plans at 


| 
Westwoodo 
| 
| 
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FOR FAST SERVICE ON STAINLESS TUBING ORDERS ... 


Call Your Carpenter Distributor! 


@ ALBANY, NEW YORK 


Anti-Corrosive Meta! Products Co., Inc.— 
Castleton 2511 


@ ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co.— Walnut 3525 


@ BALTIMORE, MARYLAND 
Horace T. Potts Co.— Mulberry 8260 


@ BEAUMONT, TEXAS 
Standard Brass & Mig. Co.— Beaumont 1129 


@ BERKELEY, CALIFORNIA 


American Rolling Mill Co. of Calif.— 
Ashberry 


@ BUFFALO, NEW YORK 


Service Steel Company— Delaware 8900 


@ CAMBRIDGE, MASS. 
Industrial Steels, Inc.— Trowbridge 7000 


x CHICAGO, ILLINOIS 
Cherry-Burrel] Corp.—Dearborn 7900 
(Sanitary Tubing) 


C. A. Roberts Co.— Haymarket 6330 


Branch Office of 
The Carpenter Steel Company 
Welded Alloy Tube Division — 
Central 3506 


@ CINCINNATI, OHIO 
Service Steel Co.— Wabash 2750 


@ CLEVELAND, OHIO 
Cleveland Tool & Supply Co.—Cherry 2510 


@ DETROIT, MICHIGAN 


Service Stee! Company— Randolph 9350 


@ ELIZABETH, NEW JERSEY 


Schnitzer Alloy Products Co.—Eliz. 2-2090 


“@ EUGENE, OREGON 


Electric Steel Foundry Co.—5012 


@ HOUSTON, TEXAS 


Standard Brass & Mig. Co.—Preston 1123 
A. P. Wright—Fairfax 0268 


@ INDIANAPOLIS, INDIANA 
C. A. Roberts Co.— Market 8455 


x KENILWORTH, NEW JERSEY 


The Carpenter Steel Company 
Welded Alloy Tube Division— 
Elizabeth 3-2100 


@ KINGSPORT, TENNESSEE 


Slip-Not Belting Co.—Kingsport 5128 


@ KNOXVILLE, TENNESSEE 


Slip-Not Belting Co.—Knorxville 3-3811 


@ LOS ANGELES, CALIFORNIA 


American Rolling Mill Co. of Calif. — 
Prospect 8365 
Electric Steel Foundry Co.—Lucas 7251 


@NEW YORK, NEW YORK 
Peter A. Frasse & Co., Inc.— Walker 5-2200 


@ PHILADELPHIA, PENNA. 
Horace T. Potts Co.—Nebraska 4-8870 


@ PITTSBURGH, PENNA. 
Chandler-Boyd Co.—Hemlock 1860 


@ PORT ARTHUR, TEXAS 


Standard Brass & Mig. Co.— 
Port Arthur 9377 


@ PORTLAND, OREGON 


Electric Steel Foundry Co.— Atwater 2141 


x ST. LOUIS, MISSOURI 


C. A. Roberts Co.—Chestnut 7070 
Branch Office of 
The Carpenter Steel Company 


Welded Alloy Tube Division— 
Franklin 0905 


@SAN FRANCISCO, CALIF. 
Electric Steel Foundry Co.— Douglas 8346 


@ SEATTLE, WASHINGTON 
Electric Steel Foundry Co.—Elliott 4161 


THE CARPENTER STEEL COMPANY + Welded Alloy Tube Division + Kenilworth, N. J. 
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Start and stop material flow 


These gates are always easy to open 
and close because material in the gate 
body is simply rotated with the ma- 
chined rotor to cut off flow. The rotor 
opening is the same diameter as the 
pipe; in the open position there is no 
restriction to flow. 


Beaumont Rotary Gates are quick act- 
ing, dust-tight and can be used at any 


sulphur and similar materials. 


mont Gates. Send us your gate problem 
for engineering recommendations. 


BEAUMONT BIRCH CO. 


1510 Race Street + Philadelphia 2, Pa. 


angle ... for alum, bauxite, fluorspar, 


Investigate the complete line of Beau- | 


MOTOR DRIVEN 
SUSPENDED 


LARGEST CAPACITY 


in proportion to 
basket diameter . . . 


e HIGHEST SPEED 


in acceleration, running, 
braking, unloading . .. 


PE 


Engineering consultation available—send for catalog. 


FLETCHER WORKS, 235 GLENWOOD AVE., PHILADELPHIA 40, PA. 


| under way which involve practically a du 
— in size of the new plant at Port 
and. The $2,500,000 Utah plant will be 
— in conjunction with the present 
plant as long as the demand requires, thus 
mcreasing capacity about 3-fold. A new 
battery of storage silos and new packhouse 
will provide a capacity for 250,000 bbl. 
and permit simultaneous packing of as 
many as five types of product. Unprece 
dented demands for cement in the Rock, 
Mountain area, reflecting the rapid indus 
trial growth of the region, prompted the 
firm’s expansion moves. 


WEST'S BENTONITE OUTPUT 
REACHES NEW HICH 


\rmost SO percent of the increased na 
tional output of bentonite in 1945 came 
from Wyoming, South Dakota and Cali 
| fornia, with the Wyoming-South Dakota 
| area producing nearly 66 percent of the 
| total. According to the U. S. Bureau of 
| Mines, the national output in 1945 ex 


ceeded the 1944 tonnage by 5 percent and 
tripled that of 1938, marking the seventh 
consecutive, record-breaking year. Sales 
for use as a foundry-sand bond, down 1] 
percent from 1944, accounted for approxi 
mately 28 percent of the total; oil well 
drilling muds, up 34 percent, took a simi 
lat amount. A little over 25 percent was 
used in oil filtering and decolorizing. 


Output of Bentonite, Short Tons* 


| Year Calif Wyo. 8. D 
1939 11,699 76,133 31,528 
1940 7, 867 91,714 40, 481 
1941 6,981 145,574 57, 139 
1942 4,745 139,410 88.140 
1943 7,104 159,252 124,528 
1944 6,649 196, 138 169, 893 


1945 16, 187 199, 293 178,347 


*t. SS. Bureau of Mines. Does not include 
output of Arizona, Colorado, Montana and 
Utah, for which data were not given 


CLOROBEN SEWAGE TREATMENT 
PREFERRED TO CHLORINE 


By court order, the city of Los Angeles 
and contributing communities are required 
to sterilize sewage before discharge into 
the ocean and to proceed at once with 
construction of a sewage treatment plant, 
estimated to cost $21,000,000. Since it 
will be at least two years before this plant 
can operate, the city has experimented to 
find a better and cheaper method than 
chlorination and to permit reopening of 
nearby beaches from the quarantine against 
surf bathing. According to the Los An 
geles Bureau of Sanitation, the experimen 
tal use of Cloroben instead of chlorine 
probably saved the city about $180,000 
during the past five summer months in 
which the court order was effective. ‘This 
chemical, manufactured by the Cloroben 
Corp. of Jersey City, N. J., is a chlorinated 
benzene with two chlorine molecules in the 
ortho position and with added emulsifiers. 
It has a phenol coefficient of 13. How 
ever, due to its effectiveness in eliminating 
H,S and slimes, the city has just decided 
to continue use of Cloroben during the 
winter months and throughout next sum 
mer. 

Upon the performance of 50 dosing 
stations operating in June, it was show" 
that bacterial population of sewage was 
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reduced 50-90 percent by use of 1 ppm. 
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Model H-A Payloader, 1044 
powered 

forward 2 reverse speeds 
bucket available for light materials 


bucket, gasoline 


cu. ft 
2 speeds 
1 yd 


Model H-L Payloader, for greater ca- 
pacity and heavier duty service, 1 yd. 
yucket — gasoline or Diesel power. 8 


forward speeds — 


> 


reverse 


cuts chemical handling costs 


Here's one sure way to cut corners on handling costs —- speed up pro- 
duction — save labor. The Hough Payloader pays its way every day 


— loading or unloading freight cars, charging bins or conveyors, un- 
loading ship's holds; digging, loading, carrying, spreading or dumping 
any type of bulk material. 
The HA Payloader will do the work of 8 to 10 men — handles 25 to 
35 tons of chemicals per hour. One plant saved 28 man hours per car of 
chemical in labor costs alone— plus $75 per car through bulk shipment. 
Over a quarter of a century of material handling experience has been 
built into the Payloader — more than 5,000 Hough units are serving 
industry throughout the world — cutting handling costs — saving labor 
— stepping be? production. Let the Payloader take over your chemical 
handling problems — now, when production is vital, 
when labor is critical, when rising production costs are 
er profits. There is a Hough dealer near you to 
elp in the solution of your material handling problems. 


GET COMPLETE DETAILS Two new catalogs now avail- 
able — complete with mechanical details and specifications, 
action pictures, performance data. Ask for No. 162 on the 
HA, or No. 163 on the HL. 


THE FRANK G. HOUGH CO. 


MATERIAL HANDLING EQUIPMENT SINCE 1920 
2000 SUNNYSIDE AVE., LIBERTYVILLE, ILLINOIS 
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Butadiene Storage:: 


PROTECTION 


Certain manufacturing processes created through wartime exigency 
present countless problems from the standpoint of safety during the 
peacetime years ahead. 


One such process is the manufacture of synthetic rubber as is 
produced at the Goodyear operated Rubber Reserve Plant at Akron, 
Ohio. Farsighted company engineers realized the need of absolute 
security against fire damage for their butadiene storage and handling 
facilities, and they got it. “Automatic” FIRE-FOG was the answer, for 
these test proved systems were designed and developed particularly for 
the control of fires originating in highly flammable liquids and solids. 
The protection of each operation at this plant was of necessity en- 
gineered in a most exacting manner thus assuring the utmost in safety 
at a minimum of cost. 


Isn't now the time to determine whether your fire hazard protection 
is adequate? An “Automatic” Sprinkler engineer will cheerfully furnish 
complete information about an “Automatic” FIRE-FOG installation— 
where it should be used, why it protects, how it operates. Write today. 


, 
“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN, OHIO......... . OFFICES IN 37 CITIES 


“Automatic” Sprinkler designs, manufactures and installs a complete line of 
fire protection devices and systems for all types of fire hazards. Listed by 
Underwriters’ Laboratories, Inc., and approved by Factory Mutual Laboratories 


Cloroben, 90 percent by 1.5 ppm., and 
99 percent by 1 ppm. Cloroben plus 20 
percent of the Cl, demand. Meanwhile, 
H,S was reduced from 5-25 ppm. to 0.1 
ppm. or less and grease, slime and bacterial 
growths adhering to sewer pipes were re 
moved. Mosquitoes, flies and other ob 
noxious insects are also controlled by the 
chemical. Cloroben-treated sewage diluted 
with 100 parts of sea water in contact 
for 3-5 hr. increased bacterial reduction 
from 30 to 70 percent. At the last report, 
extreme ends of the bathing beaches wer 
free from dangerous bacterial contamina 
hion. 

Largely as a result of the promising 
work in Los Angeles, Salt Lake City began 
experiments with Cloroben during Septem 
her. If the experimental treatment is 
successful, it will probably become a per 
manent procedure and may thus eliminate 
need for a $2,000,000 sewage disposal 
system in that citv. Cost to Salt Lak« 
City, it is estimated, may not exceed 
$50,000 yearly, including $36,000 for the 
sewer system and $14,000 for mosquito 
control. 


FIRST WESTERN LATEX PLANT 
READY TO OPERATE 


W uar will be the first latex manufactur 
ug and processing plant west of the 
Rockies is now ready to be operated by 
\merican Anode, Inc., a subsidiary of B. F. 
Goodrich Co., in Los Angeles. The plant 
will produce liquid rub and plastic 
latex material for sale to finished products 
users throughout the West, according to 
R. V. Yohe, president of American Anode. 
It will have an annual design capacity of 
4,000,000 Ib. of dry base in the form of 
liquid latex, which may contain up to 60 
percent solids for synthetic and natural 
rubbers and 40 percent for plastics mate- 
rials. Storage facilities will be available for 
30,000 gal. of latex. 

rhe unit, located near the B. F. Good 
rich Co. synthetic rubber plant in Los 
Angeles, will have Robert A. Lees as man 
ager. It will produce liquid latex for use 
in Coating metals and wire, for impreg 
nating paper, fabrics and textiles, and for 
the manufacture of various rubber goods. 


NEW PLUTONIUM PROCESS 
STUDIED AT HANFORD 


A new era of large-scale construction 
may possibily be in prospect for the atomic 


| energy plant of Hanford Engineer Works 


at Richland, Wash., according to a recent 
release announcing the appointment of 
Dr. W. D. Coolidge as head of the Gen 
eral Electric Co. new atomic energy labo 
ratory division. General Electric Co. took 
over operations of the plutonium plant 
on September 1. Evidently being con 
sidered is a radically new plutonium sepra 
tion process. Improvements in the chemi 
cal ration process have already im 
crea the yield of plutonium and de 
creased consumption of process reagents. 

Separation of radioactive isotopes on 4 
plant scale has been started, it was reported. 
Small quantities of radio-iodine have been 
separated; larger quantities can be made 
available with minor changes in equipment. 
Neptunium, a transitional element in the 
conversion of uranium to plutonium, has 
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.THEY’RE FURNISHED 
WITH DUPLEX TUBING 


Duplex Tubing in Patterson-Kelley Heat Exchangers provides maximum corrosion resistance for both 
inner and outer contacts. From a wide range of metals for inner and outer components of the tubing 
the best combination may be selected for resisting the two liquids or gases encountered. In contrast 


Here ere © few of the Potterson-Kelley Meet Exchanger epplicetions with 


Duplex Tubing ond the products handled: 


Application Tube Components 


Ammonie Liquor 


Products in Contact 


emmonie—liquor 
treoted river water 


tormaidehyde 
weoter 


acetic acid 
weoter 


woter 
hydrocarbon vopor 


with monometal tubing, the corrosion re- 
sistance of neither inner nor outer surface 
need be sacrificed. 


In Duplex Tubing there are no fixed com- 
binations of outer and inner tube compon- 
ents, Practically any combination of corro- 
sion resisting metals can be furnished. That’s 
why these Patterson-Kelley Heat Exchang- 
ers give maximum resistance to corrosion 
for both contact surfaces. 


Our engineers will be glad to discuss the 
application of Duplex Tubing construction 
for the heat exchangers you need. 


a 

109 WARREN STREET, EAST STROUDSBURG, PA. S te. 
. NEW YORK 17—101 Park Avenue PHILADELPHIA 3—1700 Walnut Street 

CHICAGO 4—Railwoy Exchange Bidg. BOSTON 15—96-A Huntington Avenue 

Representatives in Priacipel Cities 
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Proce EXCHANGERS WHTH DOUBLE 
CORROSION RESISTANCE poo 
auoyNo.2 
) - 
Formaldehyde outer —aluminum 
inner—copper 
Hydrocarbon outer—ersenice! admiralty 
Veper inner—atee! 
Plastics outer—eorsenica!l odmiralty water 
inner—oluminum? row plastics 
Amine outer—copper woter 
Compound inner—steel nitrogen compounds ox 
Soap Solution ; solution ; 
inner—ersenico! odmiralty weter 
k Carbonated outer—oluminum carbonated liquid 
inner—co ter 
t Liquid pper wa 
contamination 
*to avoid color 
= 


LINERS 


more | 
why: 
Finkled for 


horizontal 
Result: no 
liners nor 
to con- 


today. They 
crinkled and 


ings ... that actually 
cost no more! 


CHASE 
Bac Co. 


GEWERAL SALES OFFICES 
309 WEST JACKSON BLVD., CHICAGO 6, ILL. 


BOISE « DALLAS TOLEDO DENVER « DETROIT MINNEAPOLIS 
LOUIS NEW YORK CLEVELAND MILWAUKEE PITTSBURGH 
BUFFALO - KANSAS CITY. MEMPHIS - GOSHEN, IND - PHILADELPHIA 
» ORLANDO, FLA « SALT LAKE CITY - OKLAHOMA 
CITY « PORTLAND, ORE. REIDSVILLE, N.C. HARLINGEN, TEXAS 
CHAGRIN FALLS, 0. HUTCHINSON, KAN. - WINTER HAVEN, FLA 


| California-Nevada Barytes Mines‘ 
| Chemical & Pigment Div., Glidden Co 


been separated and made available for 
scientific study in quantities never before 


achieved. 


BARIUM INDUSTRY SHOWS 
INCREASED ACTIVITY 


Western producers of barite were active 
im secking new deposits, and output of this 
mineral during 1945 increased in California 
ind Nevada, according to the U. S. Bureau 
of Mines. Output in the latter state in- 
creased from 22,390 short tons in 1944 
to 28,919 tons in 1945 

California-Nevada Barytes Mines di 
vision of Glidden Co., Oakland, reopened 
a mine at Tonapah, Nev., and the Chem 
ical & Pigment division of the firm con 
tinued grinding activities and production 
of lithopone at its Oakland, Calif., plant. 
Barium Products, Ltd., of Modesto, Calif., 
1 division of Westvaco Chlorine Products 
Corp., continued production of barite from 
Battle Mountain, Nev., and began opera- 
tions at a mine near Greenville, Plumas 
County, Calif. This firm manufactures 
barium hydroxide, peroxide and other 


barium chemicals at its Modesto plant. 
Vernon Barium Products Co. of Los An 
geles has evidently ceased manufacturing 
specialty barium chemicals. 

Ihe Industrial) Minerals & Chemical 
Co., Berkeley, operated the Nelson minc 
near Carlin, Nev., in 1945. Baroid Sales 
Division of National Lead Co., Los Angeles 
acquired the barite ae of Industria! 
Minerals & Chemical Co. at Washington 
Calif., and opened a new mine at Auburn, 
Placer County. This firm, which markets 
barite extensively for use in heavy-gravity 
oil well drilling muds, leased a deposit in 
Tulare County, Calif., and continued oper 
ation of the El Portal mine, Mariposa 
country. This deposit, first worked in 1920, 
has given the largest commercial produc 
tion to date in California. The mineral is 
in part witherite. There is also a smal! 
and intermittent output of barite = 
from deposits near Hailey and Troy, daho 

Largest newcomer to the western barite 
field is Arizona Barite Co., a subsidiary of 
Houston Oil Field Material Co., which has 
begun mining a property on the Salt River 
above the Granite Reef Dam. Also with 


Western Producers and Processors of Barium Minerals’ 


Producing Firm 
Arizona Barite Co?......... 
Raroid Sales Div., National Lead Co....... 


Barium Producta, Ltd.* 


Industrial Minerale & Chemical Co 


subsidiary of Houston Oi! Field Materials Co 
Corp. *A subsidiary of the Glidden Co. 


Mesa, Ariz 

Washington. Auburn, Calif 
El Portal, Calif.... 
Greenville, Calif 

Battle Mt., 
Modesto, Calif 
Tonapah, Nev.. 
Oakland, Calif 
Carlin, Nev 
Berkeley, Calif 


S. Bureau of Mines and private sources 2A 


1 For the year 1945, as reported by the U. 
*A subsidiary of Westvaco Chlorine Products 


Products or Activity 
Barite; grinding 
Barite 
Barite, grinding 
Barite 


Location 


Barite 

Grinding; chemicals 
Barite 

Grinding; lithopone 
Barite 

Grinding 


Nev.. 


2200 N. JASPER 
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LEADER BUILDS 
TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 
OF 
STEEL—STAINLESS STEEL—NICKEL—MONEL 
INCONEL — COPPER — EVERDUR — HERCULOY 
HASTELLOY — ALUMINUM and CLAD STEELS 


LEADER IRON WORKS, 


DECATUR. ILLINOIS. 


CHEMI 


Directions! 
| 
é 
| 
more 
flexib] 
they're 
vertical Wiasticity and 
pleated 
elasticity! 
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FOR CERTAINTY 
Rely nxB&A Reagents 


Chemical contro! has become indispensable to 
modern process industries all the way from accept- 
ance of raw materials on through to certification 
of finished products. In industrial laboratories 
America over, the control chemist, working with 
the precision tools of his profession, safeguards 
product quality and uniformity . .. helps obtain 
production economies and efficiency. 


For certainty in such responsible work, depend on 
B&A Reagents. 
These high purity products of General Chemical 


Company's Baker & Adamson Division are chemi- 


cal micrometers for your most exacting analyses. 
They are made to the decimal-point accuracy of 
A.C.S, standards . . . and are backed by all the 
specialized skills and science B&A has developed 
in 64 years of “setting the pace in chemical purity.” 
Extensive stocks of B&A Reagents are carried 
at the Company's own chain of regional ware- 
houses from coast to coast.* Use the one nearest 
you to fill your reagent needs, By telling the B&A 
Technical Serviceman your month-to-month re- 
quirements he can plan with you in building these 
local stocks to supply you quickly .. . conven- 
iently ... whenever you call. 


IN CHEMICAL CONTROL 


Do you have this 
200-page catalog? 


If you buy or 

specify industrial 

laboratory re- 
agents, you will find the 200-page 
book of B&A products an invalu- 
able guide to 1,000 quality chemi- 
cals. For free copy, make request 
on business letterhead to nearest 
B&A office below. 


GENERAL CHEMICAL COMPANY 


BAKER & ADAMSON DIVISION 


40 RECTOR STREET, NEW YORK 6, N. ==" 


Sales and Technical Service Offices: Albany® * Atlanta ¢ Baltimore ¢ 
Buffalo® 
Los Angeles® 


SETTING 


Charlote* 


Chicago* ¢ Cleveland* 


Minneapolis * New York® 


Denver 


Birmingham* ¢ Boston Brid rt 
Detroit* 
Philadelphia* © Pittsburgh* 


Houston ¢ Kansas Ci 


Providence St. Louis 


San Francisco* * Seattle * Wenatchee (Wash.) * Yakima (Wash.) 
Io Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver* 


THE PACE IN CHEMICAL 


PURITY 


SINCE 1882 
* Complete stocks carried here. 
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A BUSHEL OF OATS 


Moving 45,000 bushels of oats every 24 hours, on a 7-block 
underground trip by air, calls for plenty of stability in the 
blower. That’s an outstanding characteristic of all Roots- 
Connersville equipment. 

But there’s accuracy built into these blowers, too—accu- 
racy that you can depend on to deliver 
precisely any large or small amount of air 
or gas for chemical processes. Whether 
your specific work can be done best by 
Rotary Positive or Centrifugal units—we 
design and supply whichever will give the 
most satisfactory results. That’s R-C dual- 
ability, which we apply without prejudice. 

This dual-ability is at your service on any problem of 
moving air or gas, and for many liquid-moving applications. 

ROOTS-CONNERSVILLE BLOWER CORPORATION 
One of the Dresser Industries 
611 Illinois Avenue, Connersville, Indiana 


BLOWERS FOR EVERY NEED 


ROTARY POSITIVE AND CENTRIFUGAL BLOWERS - EXHAUSTERS - BOOSTERS 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 


grinding facilities, this firm is now in oper- 
ation with a capacity of 100 tons of fin- 
ished product daily. A considerable part 
of the material is marketed in California. 

Although drilling muds constitute the 
largest outict for barite in California, as 
much as 35 percent of the state’s output 
has gone into manufacture of lithopone 
and barium chemicals, according to one 
source. The attached table summarizes 
activities of western producers and proc- 
essors of barite during 1945. 


GLUTAMATE PLANT TO 
OPERATE SOON 


Construction work is now progressing 
on the new monosodium glutamate plant 
of International Minerals & Chemical 
Corp. at San Jose, Calif., and it is ex 
scted that the unit may begin operations 
ate this year. The entire project should 
be completed early in 1947. The plant 
will produce monosodium glutamate and 
related amino compounds from concen 
trated Steffens waste from beet sugar fac- 
tories in California and Oregon. The San 
Jose plant, including pilot plant facilities 
and Steffens waste concentrating units at 
the sugar factories, will represent an in 
vestment of about $3,500,000. Sufficient 
storage is being provided to permit year 
round operation of the amino products 
lant. 

The San Jose plant will be the first of 
its kind in this country; the firm’s other 
glutamate plant at Toledo, which increased 
production some 80 percent last year, oper- 
ates on grain proteins. Monosodium gluta- 
mate is widely used to impart a “meaty” 
flavor to certain foods. Before the war, 
world production was largely controlled by 
the Japanese. 


THIRD ATOM-SMASHER BEING 
BUILT IN BERKELEY 


Now under construction is the third of 
the atom-smashing machines at the Uni- 
versity of California at Berkeley. Known as 
a linear accelerator, the 40-ft. experimental 
model will be used to bombard atomic 
nuclei with protons accelerated along the 
linear course of the machine’s tube by 
scores of radar transmitters. Although the 
basic concept of the apparatus is not new, 
it will be novel in its source of power. Idea 
of using radar sets as a power source origi 
nated with Dr. Luis W. Alvarez, nuclear 
physicist at the Universty, who has charge 
of research and construction on the project. 
Funds were provided by the Manhattan 
District, while the Army Signal Corps pro- 
vided several hundred surplus radar sets. 
Other atom-smashers at the University are 
the 184-in. cyclotron with its 4,000-ton 
magnet, which is nearing completion, and 
the McMillan synchroton (Chem & Met., 
June 1946, p. 170), still under construc- 
hon. 

The linear accelerator consists essentially 
of two concentric tubes, the inner of which 
is approximately 1.5 in. diameter and cut 
into sections of different lengths separated 
by gaps. A Van de Graaff generator fires 
the proton bullets into the breach of the 
apparatus, at which time they also receive 
their first electrical kick from the radar 
power source. Within the tube, the bullets 
are protected while the electrical field alter 
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CONSIDER 
EAM HIGH TEMPERATURE (700°) 


HEATING AT LOW PRESSURE 


When high and closely controlled temperatures are necessary, Foster Wheeler 
Dowtherm heating systems offer many advantages — uniform temperatures, 
high rate of heat transfer, flexible design to permit heating and cooling in the 
same cycle. Further, Dowtherm systems do not require expensive pressure 
parts — pressure remains low even at 700°F, upper recommended working 
temperature. 

If you are looking for a solution to some problem of high temperature 
processing, write for more detailed information to 


FOSTER WHEELER CORPORATION - 165 BROADWAY, NEW YORK 6, N. Y. 


TEMPERATURE-PRESSURE COMPARISON 
Dowtherm Steam Ga 


This chart gives a direct comparison 
between pressures required in FW Dow- 
therm heating systems and those encoun- © 
tered in steam systems for the same work- 
ing temperatures. 


UNOBTAINABLE WITH STEAM 


PRESSURE - POUNDS PER SQ. IN. ABSOLUTE 
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WILLIAMS 


HEAVY DUTY HAMMERMILLS 
FOR INDUSTRIAL USE . . . Grind Chemicals 
.. . Crush 4 feet Cubes of Rock. . . Shred 


Steel Turnings 


Sectional view of Williams 


over-r g mill 
with heavy liners and 
grinding plate for lime- 
stone and other hard ma- 
terial. Particular attention 
is directed to the grinding 
plate adjustment which as- 
sures uniform close con- 
tact of hammers and grind- 
ing plate at all times. Also 
note the metal trap which 
provides an outlet for the 
escape of tramp iron. 


Williams Hammer Grinder 
direct connected to motor, 
all mounted on heavy cast 
base. This type of drive 
is economical to operate 
and easy fo instal! 


Reduces 
ANIMAL... MINERAL 


VEGETABLE MATTER 


Capacity from 50 pounds to 300 tons per hour 


@ Williams is the world's largest organization of crush- 
ing, grinding and shredding specialists and have de- 
veloped standard machines for the reduction of prac- 
tically every material whether animal, mineral or 
vegetable. Capacities range from 50 pounds to 300 
tons per hour permitting selection of exactly the proper 
size for your work. Whether you wish to grind chemi- 
cals to 400 mesh, crush 4 feet cubes of rock or shred 
stee] turnings, you can profit by Williams’ experience. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 North Ninth St. St. Louis, Mo. 


Sales Agencies Include 


New York 
15 Park Row 


Oakland, Calif. 
1629 Telegraph Ave. 


Chicago 
37 W. Van Buren St. 


PATENT CRUSHERS GRINDERS SHREDDERS 


nates. As they emerge from this section and 
| cross the gap they are accelerated again and 
enter the next section, longer to provide 


necessary protection from the electrical 
field. The bullets finally crash the atomic 
nuclei target. If the 40-ft. model is 
successful, a 280-ft. tube may be built capa 
ble of accelerating particles to 280 million 
clectron volts, which is the power range of 
the cyclotron and synchroton now building. 

Scientists soon will have atom smashers 
powerful enough to duplicate the ex 
plosions carned on in nature by cosmic Tavs 
md hence may produce at will the meso 
trons now found only m cosmic ray ex 
plosions, according to Dr. J. R. Oppen 
This would lead to a new era in 
itomic physics. According to Dr. Open 
lheimer, the particles now known to be 
parts of the atom are the electron, proton, 
neutron, positron, mesotron, gamma Ta\ 
hypothetical particle called the 


laeumer 


md i 
neutrino 


SULPHITE LIQUOR ALCOHOL 
OUTPUT INCREASED 


Propuction of industrial alcohol from 
sulphite pulp liquors by Puget Sound Pulp 
& Timber Co., Bellingham, Wash., in 
creased from 547,272 gal. for the first 
six months of 1945 to 748,055 gal. for the 
comparable period this year, according to 
a statement by the firm. The alcohol unit, 
only one of its kind in this country, began 
operations in March 1945. The plant has 
operated at a capacity of 6,500 gal. alcohol 
daily; with resumption of normal log pro 
duction, it is probable that this rate will 
be increased 

In the second quarter of 1946, pulp 
production rose to 19,800 tons sas 
15,400 tons for the first three months 
reflecting June production at 78 percent 
of capacity compared to an average of 52 
percent in the first five months of 1946 
\ new hydraulic barker, installed in June, 
resulted in a 17 percent savings in log 
consumption in its first month’s per 
formance 

A new $460,000 paperboard mill, to be 
known as Bellingham Paper Products Co., 
will be constructed on Puget Sound Pulp 
& Timber Co. property and will be 75 
percent owned by this firm. The new 
plant will consume an estimated 12 per 
cent of the capacity output of the parent 
firm's pulp mill and will be capable of 
producing 45 tons of paperboard daily. 


KAISER BEGINS PHOSPHATE 
FERTILIZER OPERATIONS 


In RESPONSE to the greatest demand ever 
experienced on the Pacific Coast for fer 
tilizer materials, the Kaiser-subsidiary 
Permanente Metals Corp. has just begun 
commercial production of phosphate fer- 
tilizer at Permanente, Calif., under the 


name Thermo-Phos. The material is a 
new type of product made by electric fur- 
nace fusion of serpentine and phosphate 
rock. Two furnaces formerly used to turn 
out ferrosilicon for the Manteca, Calif., 
magnesium plant have been reconverted to 
produce the fertilizer. 

Permanente is now producing 150 tons 
of Thermo-Phos daily and plans to increase 
output to over 200 tons daily as soon as 
sufhcient labor can be obtained, stated 
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we can tell you who does 


No need to bother yourself with 

unfamiliar DRYing tasks. ‘There 
are companies whose specialty is drying air, 
gases and organic liquids to very low dew 
points. They make machines for doing this 
work automatically. 


For years, our engineers have been assisting 


these manufacturers in solving DRY- 
ing problems. “What makes a consist- 
ently efficient drying agent? (Alorco 
Activated Aluminas answer that one) 
What materials will it dry? ... 
How to speed up this work? . . . What volumes 
can it handle? ... How to lower the dew point? 

We'll tell you the answers to these DR Ying 
questions, and give you the names of DR Ying 
specialists. Call the nearby Alcoa office, or 
write ALUMINUM ORE COMPANY, 1910 
Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM ORE COMPANY 


SUBSIDIARY OF ALUMINUM COMPANY OF AMERICA——— 


ALORCO 
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‘L/QUIOS WORTH STORING ARE WORTH MEASURING" 


THE LIQUIDOM ETER corp 


36-29 AVE., 


LONG ISLAND CITY.LN.Y. 


Modern"dust and fume collection per- 
forms several functions. It can be a 
production process (especially in 
smelting), a means of salvaging val- 
vable dusts, a safeguard against 
explosions and adequate plant main- 
tenance. 

Whatever your particular situation 
or need for dust control, Norble 


designs and makes suitable equip- 


THE NORTHERN 
6411 BARBERTON AVENUE 


Consult NORBLO Whatever Your 
Need for Dust or Fume Control... 


BLOWER COMPANY 


ment, of advanced design, for con- 
tinuous heavy duty or for intermittent 
service JY ou get highly efficient, low- 
cost, long-lived equipment backed 
by 30 years specialized experience 
in building dust control s ae, 
exhaust fans and related pr 


Without obligation, write 
ing your ~~ m get 
suggestions and 


CLEVELAND 2, OHIO 
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D. A. Rhoades, vice president and general 
a of the corporation, who added 
that his firm entered the phosphate fer- 
tilizer field because of the sh 

and the fact that two-thirds of California's 
needs now have to be shipped from the 
eastern states and British Eclumbia. Im 
mediate call for the 
Thermo-Phos in California only because 
local demands exceed Permanente’s pres 
ent capacity. 

In the use of Thermo-Phos, 
Dr. A. C. Byrns, director of research of 
Permanente Metals Corp., explained that 
it can be applied directly to the soil, but 
that the major proportion is employed in 
mixed fertilizers. Unlike 
the new product contains an appreciable 
amount of magnesium. Raw materials are 
phosphate rock from Idaho and serpentine 
obtained locally. 


LURGI PROCESS FUEL PLANT 
SCHEDULED FOR UTAH 


Pans for construction of a plant in Salt 
Lake City to manufacture smokeless fuel 
—_ Utah coals were announced recently 
by Walter M. Russell, president of Utah 

hemical & Carbon Co. Several types of 
smokeless fuels will be produced by the 
Lurgi process, and the firm —_— to pro: 
duce a large quantity of oils rtance 
in chemical markets. Harry W. Monahan, 
chief engineer and operating executive of 
the new company, stated that Utah coals 
are ideal for the Lurgi system and pre 
dicted that the firm’s smokeless fuel will 
equal the best grades of Pennsylvania an 
thracite. More than 1.3 ton of coal would 
be 444 for each ton of briquets o 


char. J. L. Pritchard & Co. of Kansas City 
will have the contract for building the 
plant, but the site has not yet been 
selected. The company was incorporated 
by Grant MacFarlane, Salt Lake attorney 
and former president of the state senate. 


CALIFORNIA SETS UP CHEMICAL 
ENGINEERING CURRICULUM 


Unper the direction of Dr. Wendell 
Latimer, dean of the College of Chemistry, 
the University of California at Berkeley is 
setting up a chemical engineering curricu 
lum to meet the increasing needs of western 
industry for chemical engineers. The 
curriculum, being established in collabora 
tion with the College of Engineering, is 
under the direction of Dr. Philip W 
Schutz, formerly with Columbia University 
and the Manhattan District, as professor 
of chemical engineering. Dr. Schutz will 
be assisted by Dr. C. R. Wilke from Wash 
ington State College and by Mr. LeRoy 
Bromley, formerly with the Manhattan 
District. Farther staff additions are anti 
cipated as the curriculum is expanded and 
becomes more established. 

At present, a four- ‘year bachelor’s cur 
riculum and the master’s degree are being 
offered in chemical engineering. The 
undergraduate course, in which unit oper 
ations are now receiving most emphasis, 
will use laboratory and equipment facilities 
of the College of Chemistry and the Col 
lege of Engineering, but the degree will 
be given by the former. Graduate work, 
now limited to the master’s degree, will 
be administered jointly by the two colleges 


LIQUIDOMETER 
Tank Gauges 
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SPECIALISTS IN CHEMICALS 
DERIVED FROM COAL, TAR 
AND BY-PRODUCT GAS 


Unlocking the chemical treasure house of 
coal, and extracting and recovering its multifold 
components for the uses of science, industry 
and commerce, is the business of Pittsburgh 
Coke & Chemical Company. 


Here modern plant facilities, earnest and fore- 
sighted research, favorable shipping location 
and advantageous sources of supply combine to 
assure you of dependable, uniform, quality 
chemicals. 


Expanding volume and range of products and 
increasing capacities make Pittsburgh better 
able to serve you than ever. Our technicians 
will welcome an opportunity to discuss your 
needs. 


“PITTSBURGH” 
Coke and Chemical Products 


AROMATIC HYDROCARBONS: 
BENZOL, TOLUOL, XYLOL, NAPHTHALENE 


TAR ACIDS: PHENOL, CRESOLS 

SULPHURIC ACID: alt GRADES 

TAR, PITCH and CREOSOTE 

SULPHATE OF AMMONIA 
TAR BASES: PYRIDINE, PICOLINES 
SODIUM CYANIDE - SODIUM THIOCYANATE 
ACTIVATED CARBONS 
OTHER PRODUCTS: 
NEVILLE COKE— EMERALD COAL—PIG IRON— 


GREEN BAG CEMENTS— CONCRETE PIPE—LIME- 
STONE PRODUCTS—IRON ORE 


INQUIRIES INVITED 


“MEMICAL SALES ON 


Cok hemica . Com 


Grant Building * Pittsburgh 19, | 
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and will be primarily a research degree. 


5 GAL. LUG 
COVER PAIL. Special courses such as in petroleum and 
OTHER STEEL metallurgical engineering will be given by 
COMTANERS. the respective engineering departments. 


The chemical engineering curriculum now 


has about 45 junior and senior students 


and about 25 candidates for the master’s 


degree. 


CHEMICAL ENGINEERING 
EDUCATION — CORRECTION 


In tHE September columns of this de 
partment the statement was made that 
the University of Washington and Cali 
fornia Institute of Technology were the 
only schools in the West having chemical 
——— departments accredited by the 
American Institute of Chemical Engineers. 
This was obviously an error. ‘The chemical 
engineering department of Oregon State 
College, Corvallis, has been accredited 
by the AIChE since October 1942. Under 
the guidance of G. W. Gleeson, dean of 
the School of Engineering & Industrial 
Arts and head of the department of chemi 
cal engineering, the staff of Oregon State 
College has made notable contributions in 
chemical engineering, both educationally 
and in the field of applied research. 


RECENT PROCESS INDUSTRY 
PLANT EXPANSIONS 


Salt—Construction of a $500,000 addition 
to the plant of Leslie Salt Co., Newark, Calif., 
got ase way recently to replace equipment of 
EY 3 the Arden plant. The new unit will have an 
annual output of 100,000 tons; completion 
will require about six months 

Wood Flour -Specialty Wood Products Co. 
has begun operations of a new plant at Yard 
ley, Wash., which has a capacity of 50 tons 
of wood flour daily. The product is used 
largely as a filler by eastern producers of 
plastic materials and asphalt roofing. 


T Process Equipment—Blaw-Knox Corp. of 


Pittsburgh, Pa., has purchased a 26-acre site 
‘ i. north of Santa Clara, Calif., and intends to 
erect a $1,000,000 plant to manufacture 
processing and road building equipment. 
Insecticides—San Francisco Sulphur Co., 
J 4 hes Berkeley, Calif., a subsidiary of Stauffer Chemi- 
cal Co., has been granted CPA permit to 
erect a $57,000 new plant adjoining present 
facilities in Berkeley for increasing production 
ee experience and resources of insecticidal 
insure container satisfaction Wood Pulp—Construction to house an 
eighth digester and provide additional chip 
storage is under way at Rayonier’s Port Angeles, 
Wash., pulp mill as part of the company’s 
$4,000,000 plant improvement program. The 
firm produces a high-grade cellulose pulp. 
Refinery—Articles of incorporation of the 
Phoenix Refining Co., Phoenix, Ariz., have 
been filed and plans to build and operate an 
oil refinery announced. The proposed refinery 
will have a capacity of 5,000 bbl. of gasoline 
and 1,500 bbl. of asphalt daily. Crude oil 
will be piped from west Texas by Arizona 
Pipeline Co 
Precious Metals—Handy & Harman, New 
York, refiners and processors of precious metals 


INLAND STEEL CONTAINER C0. 


Experience, skill, extensive resources, 


and unexcelled manufacturing facili- 


ties, combine to insure quality stecl 


containers, ideally suited to your par- 


ticular needs. 


The new unit is expected to start operations 
within a month or so. 

Superphosphate—Stauffer Chemical Co. has 

: announced a $145,000 expansion program at 

Containa Specialists 6532 S. MENARD AVE., CHICAGO 38, ILL. the Richmond, Calif., plant which will essen- 

tially double capacity of the unit to produce 

superphosphate. Construction is now getting 

under way. Stauffer, only producer of super- 

phosphate on the West Coast, has a similar 


PLANTS AT: CHICAGO @ JERSEY CITY © NEW ORLEANS plant near Los Angeles. 
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PENN\®/SALT 


If you have a problem in metal clean- 
ing, electroplating, enameling, corro- 
sion, acid-proof construction..... get 
in touch with the Pennsylvania Salt 
Manufacturing Company, Chemicals, 
1000 Widener Building, Philadelphia 
7, Pa. New York Chicago St. 
Louis Pittsburgh - Cincinnati. 
Minneapolis Wyandotte - Tacoma 
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HILCO 
has been purifying a wide 
ariety of lubricating, 
el, and industrial oils 


EQUIPMENT SERVICED BY HILCO in the 
Chemical Industry includes: 

VACUUM PUMPS-lubricating and sealing 
oil maintained free from grit, sludge, acid, 
moisture and dissolved gases. 

COMPRESSORS kept free from carbon 
and varnish deposits. 

# DIESEL ENGINES — lube oil constantly kept 
in condition of new oil, greatly extending en- 
gine life; fuel oil filtered, promoting combus- 
tion efficiency. 

#% TRANSFORMERS — insulating oil fully de- 
sludged, neutralized, dehydrated and de- 
aerated without taking transformers out of 


Oil is purified after each 
pass through pump. 
* 


THE HILCO OIL 
RECLAIMER is a minia- 
ture refinery which by 
continuous operation re- 
moves oil contaminants 
from a lube system as fast 
as they are formed or in- 
troduced, thus maintain- 
ing the oil at new oil spec- 
ifications. 


PROTECT YOUR INVESTMENT in process 
equipment by keeping the lubricating sys- 
tems clean. HILCO equipment is available to 
take care of all types of oil purifying prob- 
lems. 


THE HILLIARD CORPORATION 
131 W. Fourth St. ELMIRA, N. Y. 


TODAY! 


WRITE 
FREE INFORMATION 


' THE HILLIARD ' 
Corporation 
ELMIRA. N. ¥. 
' PLEASE SEND YOUR 
BULLETIN NO. 95 

' ' 
NAME ' 
| COMPANY mabe 
STREET 
STATE 
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NEWS FRO 


M ABROAD 


CHEMICAL EXPANSION PROGRAMS IN GREAT BRITAIN 
FACE LABOR AND PLANT SITE PROBLEMS 


Special Correspondence 


N THE PAsT twelve months most of the 

leading chemical companies in the 
British Isles have announced far-reaching 
extension and modernization programs 
Imperial Chemical Industries, Ltd. has 
a provisional program of capital expendi 
ture for the next eight years involving 
investments of over £40,000,000. Plans 
of companies with less extensive activities 
are proportionately smaller but not less 
ambitious. Courtaulds and Celanese are 
expanding their rayon and plastics produc- 
tion, Imperial Smelting and Fisons, pig- 
ments and fertilizers, Pinchrin Johnson and 
Goodlass Wall, paint manufacture. 

In the. pharmaceutical and _ plastics 
trades many new ventures are under way; 
on penicillin plant alone more than 
£3,000,000 has been t so far. Out- 
side firms, like Distillers Co., the leading 
British alcohol producer, are entering the 
chemical field as producers. Specialty oil 
refiners and coal distillers are developing 
their chemical business. A new firm, 
Petrocarbon Ltd., intends to spend nearly 
£2,000,000 on a plant for extracting aro 
matic hydrocarbons from oil products in 
the next two years. Though precise fig 
ures ate lacking, it seems likely that on 
the most prominent of these new chemi 


cal works a total sum exceeding £10,000,- 
000 will be spent each year, possibly for 
a decade or longer. 

These newplants are likely to revolu- 
tionize Britain’s chemical industry. Some 
10,000 additional workers will be needed 
annually merely to staff new factories, to 
say nothing of those needed to make up 
for natural loss of labor. The capital 
outlay of about £1,000 per worker en- 
wsaged in some typical new plants is 
substantially higher than what was usual 
before the war; as evidence of progres. 
sing mechanization of producing proc 
esses especially in the heavy sectors of 
the chemical industry it raises important 
problems of finance and labor policy. 
‘Cheap money’ and mounting wages place 
a premium on labor-saving by costlier 
plant, especially if full-capacity produc. 
tion is assured but high depreciation rates 
due to the swiftness of technical advance 
largely offset this advantage. Nevertheless 
British chemical manufacturers favor 
mechanical methods; for the shortage of 
labor is expected to last for some time, 
chemical factories are not generally pop- 
ular with women workers, and wages are 
unlikely to recede from their present high 
level. Shortage of labor also makes for 


you use 


or Distribute 


Automatic Valves. 


DECATUR 


Consider cas-AcMe's continued acceptance 
by the nation's largest manufacturers and jobbers 
during the past twenty-five years, as indicative of 
their satisfactory performance. 

See your Mill Supply dealer---ask for cASH-ACME 


Bulletin No. 144 
available on request. 
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PAINT SPRAY 
EQUIPMENT 

AUTOMATIC 
OILERS 


@ ORINKING | 
FOUNTAINS etc. 


6614 EAST WABASH AVE. 
ILLINOIS 
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The General American Louisville Counter-Current Direct Heat 
Dryer (for operation at either high or low temperatures) offers 
chemical process plants a continuous, efficient, low cost means of 
drying many materials, such as: 


Barytes Salt Sodium Sulphate 
Ferrous Sulphate Bone Black Di-Sodium Phosphate 
Resins Ammonium Sulphate Magnesium Sulphate 
Bauxite 

The Louisville Counter-Current Rotary Dryer is a rotating cylinder 
with lifting flights designed to shower the material efficiently across 
the whole cross section of the dryer cylinder. When suitable for the 
material to be dried, it has the advantages of low first cost and of 
attaining minimum residual. moisture in the dried product. 


General American builds other Louisville Rotary Dryers including: 
Steam Tube, Indirect Steam, Type “L” (semi-indirect heat), Parallel- 
Current and Indirect Direct Heat. 


Write for bulletin No. 54 or ask one of our drying engineers to 
analyze your problem. 


Grenerall 
TRANSPORTATION CORPORATION 


process equipment e steel and alloy plate fabrication 
SALES OFFICE: 10 East 4sthst. OFFICES: Chicago, Louisville, Cleveland, 


Dept. 800 New York 17, New York Ni | Sharon, Orlando, St. Louis, Salt Lake City, 
WORKS: Sharon, Pa, East Chicago, ind. Pittsburgh, Washington, D. C. 
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HYDROFLUORIC ALKYLATION 
For Aviation Gasoline 


Industrial Advances call for 
More Efficient Drying Agents 


Equal or superior to other granular desiccants in 
drying efficiency and general performance, more 
economical in use because of longer life under the 
conditions of service involved, and lower in initial 
cost than most alternative materials, Florite* has 
rapidly found its way into exacting processes where 
drying agents are employed. Hydrofluoric Acid 
Alkylation of light petroleum fractions, represented 
by the chart above, is a noteworthy example. Propane, 
butane, air, nitrogen, carbon dioxide, refrigeration 
compounds, and various other fluids are successfully 
dehydrated with Florite. The desiccant is capable of 
regeneration again and again by heating to 350°F. 


Made from bauxite by special processes of activation 
and mechanical adaptation, Florite uses no highly 
critical wartime materials and is therefore fully avail- 
able for any users’ requirements. Correspondence is 
invited. 

*Trade Mark Registered. 


FLORIDIN COMPANY, INC. 


ADSORBENTS 
220 Liberty St., Warren, Pa. 


Room 52 


dispersal of new plant, as firms hitherto 
concentrating on one locality have ex 
perienced difficulties in obtaining female 
labor and skilled men. 

The tendency towards dispersal which 
is a feature of new plant construction 
at the consuming end of the chemical 
industry, in the pharmaceutical and cos- 
metical trades, but also in paint and fer 
tilizer production, however is primarily 
due to increased costs of transport. Rail 
way charges in particular have gone up 
substantially. Many firms can make use 
of alternative accommodation secured dur 
ing the war. Besides, it has been found 
that dispersal helps to keep down stocks 
required to assure regular distribution 
Preference for previously neglected areas 
is also partly due to availability of idle 
war factories which can be leased on 
favorable terms and to official advice con 
erning plant location; in these areas con 
struction materials and building labor are 
usually not quite so short as in more 
active population centers. Building licenses 
for new factories are easier to obtain, 
and the local authorities on whom so 
much depends nowadays are more likely 
to be helpful. 

SHORTAGE OF COAL 


More crucial than labor shortages, trans 
portation costs and construction licenses 
is the problem of assuring adequate coal 
supplies. It is widely believed that owing 
to larger calls from industry, reduced 
mine-head and trade stocks and lower out 
puts, all factories will not be able to cover 
full requirements this winter. Some 
chemical works have followed the govern 
ment advice and switched over to oil 
where coal is not indispensible, but the 
capital outlay for oil burners is about 
double that for coal burners. Other fac 
tors also mitigated against change-over in 
boiler and power plant at short notice. It 
is already reported that some makers of 


| heavy chemicals have had to cut produc 


tion owing to lack of coal, and the Minis 
ter of Fuel has appealed for a voluntary 
ut in industrial and domestic fuel and 
power consumption by 10 percent this 
winter. 

If the winter is normally cold, output 
uts will hardly be avoidable, and it is 
generally agreed that recruitment of out 
side labor for the mines and other drastic 
expedients will not yield any early results 

hen the National Coal Board takes ove: 
the nationalized colliery industry at the 
beginning of next year, it will be faced 
with difficulties which must be tackled at 


| once, and it is by no means certain 


whether the long-term problem of supply 
ing coal in good quantity, in proper qual 
ity and at reasonable prices will be solved 
to general satisfaction. The biggest chem 
ical producer in the country is now pay 
ing £3,500,000 more for its coal and 
coke than before the war. It needs littl 
imagination to visualize the consequences 
of imsufficient coal supplies and excessiv: 
coal prices for the chemical industry. 
Although the need for economy in use 
of coal and the widest possible develop 


_ ment of coal processing to save fuel is 


obvious, little progress has been made in 
modernization and extension of the coal 
distilling industry. Little has been heard 
of projects for the erection of new coke 
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CORROSIVE CHEMICALS GET NO GRIP ON 


DU PONT 


For containers of all kinds, gaskets, cap liners, and tubing 
... the outstanding chemical inertness of Du Pont poly- 
thene is one of its chief advantages. Men who handle 
corrosive chemicals are constantly finding new uses for 
this versatile Du Pont plastic. But chemical inertness is 
not the whole story . . . far from it. 

Polythene absorbs practically no water (0.005%). It is 
light in weight (specific gravity 0.92). Extremely tough 
and flexible at low temperatures. Tasteless . . . odorless 
... non-toxic, it contains no plasticizer. Can be injection- 
or compression-molded, extruded, calendered or heat 
sealed. Sure you have complete data on this unique 
thermoplastic? If not, write E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Dept., Room 1011, Arlington, N. J. 


Du Pont manufactures polythene molding powder. 
Commercial extruders convert polythene into the form cf 
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AT ROOM TEMPERATURES 
THERE IS NO KNOWN SOLVENT 
FOR DU PONT POLYTHENE 


REG. PAT. OFF. 


Plastics 


SETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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DETECT FUEL WASTE 
SECONDS 


> 


The FYRITE makes accurate CO, analysis of the flue gases 
easy—and C02 percentage is the direct index of fuel wasted 
up the stack due to needless excess air being drawn into the 
furnace. There is nothing tricky or complicated about a C02 test 
with the FYRITE—requires no skill or special training—there 
are no valves, clamps, or leveling bottle to manipulate—one test 
takes less than a minute. More than 13,000 in successful use. 
Write for Bulletin 703. 


fal 


Also Available 
OXYGEN INDICATOR 
tygen Analysis 


$24.00 


Complete with rubber 
aspirator bulb, indus- 
triol type five filter, 
ond carrying cose. 


BACHARACH INDUSTRIAL INSTRUMENT CO. | 
7OO8 BENNETT STREET © © PITTSBURGH 8, PA. 


you 
they are rugged ... simple . . . dependable. 
There are no blades, springs. gadgets, 


The VIKING is simple . . . just 2-moving “gear within a gear” 

parts make up the pumping principle. That is why they 

aS work so well for pumping any clean liquid regardless of 

vite viscosity. They are self priming without pulsation .. . 

a deliver against discharge pressures up to 50-100-200- or 500 
Bo psi. depending upon construction and applications. 


jb 
VIKING PUMP COMPANY 


‘CEDAR FALLS, 1OWA gee 


oven plant since the end of the war, and 
the very progressive low-temperature car- 
bonization enterprise has not formulated 
any new plans this year. On the other 
hand, new designs promising great 
economies in coal are in the blue-print 
stage. Private managements are unwill- 
ing to risk large new investments while 
nationalization is pending and its reper- 
cussions on carbonization works scheduled 
to remain outside the Coal Board’s sphere 
of control are uncertain. 

In these circumstances it is worthy of 
special note that the largest single new 
enterprise yet announced is the ICI 
£10,000,000 heavy organic chemicals 
plant for which a site is now being pre- 
pared at Wilton near Middlesborough; 
it thus appears that the long-term outlook 
as regards coal supplies in this important 
field is viewed with confidence. Even 
those whose aim it is to build up an 
organic chemical industry on imported 
petroleum admit that the coke-oven in- 
dustry is likely to remain the chief raw 
material support of this branch of pro- 
duction. The big plant which Petrocar- 
bon Ltd. intends to erect at Partington 
near Manchester for a throughput of 50,- 
000 tons (later possibly to be doubled) 
of naphtha or gas oil and perhaps shale 
oil and low-temperature carbonization 
products is not expected to do more than 
make a small contribution to Britain’s 
supply of aromatic organic chemicals, 
which however will be doubly welcome 
because the output of different products 
can be varied to meet changes in market 
requirements and the residual gas mix- 
ture contains a high proportion of olefines 
for further treatment. 


WAR PLANT CONVERSION 


As construction of new factories meets 
with considerable difficulties owing to the 
building industry’s preoccupation with 
dwelling houses, there has been compara- 
tively more news concerning conversion 
of war factories to peacetime use than 
there is regarding entirely new works. 
A big plant just opened by Dunlop at 
Speke, Liverpool, is perhaps wpied of 
larger factories of this type. In a rela- 
tively short time Dunlop adapted this 
huge factory to its own needs. Even so 
the capital outlay was several million 
pounds sterling for a plant which now 
employs 4,000 workers and will eventually 
give work to 6,000-7,000. Straight flow 
production has been assured by maximum 
use of mechanical devices (all mixing 
operations and the weighing of carbon 
and lamp black, etc., are carried out by 
machine), but difficulties are still being 
experienced through shortage of raw ma- 
terials, even though rubber itself is not 
in short supply. The plant is capable of 
processing and manufacturing operations 
permitting continuous production from 
the crude rubber to finished tires and foot- 
wear. 

Liverpool is also the location of other 
new chemical works, including the first 
deep-fermentation penicillin plant which 
is operated by Distillers Co. Port towns 
have been chosen for many new chemical 
factories, especially in the heavy section 
where access for ocean-going vessels is 
of great advantage. Lancashire in the 
northwest and the Newcastle and Dur- 
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HIGH VACUUM PUMPS 


FOR HIGH PUMPING SPEED AND LOW ABSOLUTE PRESSURE 


In the new vacuum coating units now being developed by Distillation 
Products, Inc., Rochester, N. Y., two 110 cubic foot Kinney pumps 
are used for rapid pump down and backing the Distillation Products, 
Inc., diffusion pumps. The illustration also shows four Kinney Vacuum 
Tight Valves which are used on all types of systems where “no leak- 
age” is of utmost importance. Everywhere ...in this country and 
abroad . . . Kinney High Vacuum Pumps meet the heavy demands 
of large scale process operations — exhausting lamps and tubes, 
sintering metals, producing penicillin, and performing countless other 
operations in modern vacuum processing. Kinney Single Stage 
Vacuum Pumps produce and maintain low absolute pressures to 10 
microns; Compound Vacuum Pumps to 0.5 micron. 


Send for Bulletin V 45. 


KINNEY MANUFACTURING CO. 


3551 WASHINGTON ST., BOSTON 30, MASS. 
CHICAGO PHILADELPHIA * LOS ANGELES 
FOREIGN REPRESENTATIVES 
General Engineering Co. (Redcliffe) itd., Station Works, Bury Rood, Radcliffe, Lancashire, England 
Horrocks, Roxburgh Pty., Ltd., Melbourne, C. 1. Australia 
W. S. Thomes & Taylor Pty, Lid., Johannesburg, Union of South Africa 


We alse manufacture Liquid Pumps, Clutches and Bituminous Distributers 


* SAN FRANCISCO 


NEW YORK 


ham areas in the northeast are favorite 
regions for new chemical works also be- 
cause of the availability of coal and labor, 
while firms with principal factories in 
southern towns, at Nottingham, Coventry 
and London, tend to spread their manu- 
facturing activities. 

One interesting aspect of the location 
of new chemical factories is the provision 
for later extensions and for customers 
who may wish to erect plants near their 
raw materials source. Availability of both 
coal and salt near densely populated areas 
close to the sea gives a natural advantage 
to some English counties, but in other 
cases importers of foreign commodities, 
such as mineral oils, pyrites and zinc con- 
centrates, and oilseeds, have been able to 
attract manufacturing industries because 
of cheap byproducts they are able to 
offer for other chemical manufactures. In 
some instances government support has 
caused chemical manufacturers to build 
plant in otherwise neglected areas, thus 
providing an outlet for local raw materials 
and labor; the young Scottish seaweed 
industry is an example of the possibilities 
opening up, but also of the unexpected 
difficulties encountered, when official en 
couragement is given to the development 
of indigenous raw material resources. 

It is probably true that at no time be 
tween the two wars was there so much 
initiative and long-term planning in Brit 
ain’s chemical industry as there is now 
Whether all these new factories will be 
able to withstand the severe climate of 
international competition when the pres 
ent sellers’ market comes to an end re 
mains to be seen. It is to be noted that 
none of the factories are meant to work 
exclusively or predominantly for exports 
Their basis will be the home market, but 
their geographical position and production 
conditions will enable them to avail them 
selves of opportunities in foreign markets 

Some British chemical manufacturers 
hope to take over a substantial part of the 
export business of German prewar manu 
facturers, and the export returns so far 
seem to justify their confidence. It may 
be said that compared with other British 
industries the export business of the 
chemical trades rests on sound founda 
tions. More recently, however, increases 
in cost elements have forced many makers 
to revise their calculations, and this may 
have adverse repercussions. For the time 


being the outlook remains good. 


BRITISH PLANT WILL USE 
CATAROLE PROCESS 


An estate of 700 acres at Partington, 
adjoining the Manchester Ship Canal, has 
been purchased by Petro Chemicals, Ltd 
a new company formed to produce chemi 
cal materials from petroleum. The ven- 
ture is financed by $7,200,000, of which 
one half has been subscribed by the Fi 
nance Corporation for Industry and the 
other half by a group of private financial 
institutions. The plant, which will pro- 
duce from oil a wide range of liquids and 
gases used in making of paints, dyestuffs, 
plastics, and other products, is intended 
to form the nucleus of a large industrial 
estate composed mainly of plants - 
some of its products. The new plant 
be based on the “Catarole” process. 
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WeldELLS alone combine these features: 


eT 


Seamless — greater strength 
and uniformity. 

—keep weld away 
from zone of highest stress 
—simplify lining up. 
Precision quarter-marked 
ends — simplify layout and 
help insure accuracy. 


Selective reinforcement — 


ovides uniform strength. 
ermanent and complete 


identification marking—saves 


and eliminates errors 
p and field. 


@ Wall thickness never less 


than specification min 
= full strength and long 
ife. 


Machine tool beveled ends— 
— best welding sur- 
a) and accurate bevel and 


The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the Worid— 
insures complete service and 
undivided responsibility. 


Permanent identification 
markings on every fitting 


bp people prefer WeldELLS is 
fitting has its size and thickness marked on it in 


such a way that it will stay there. 

The expense we go to in providing legible and 
permanent marking pays dividends to users in 
handling and storing WeldELLS in the shop and 
on the job. It eliminates “wrong size” errors; 
saves time and trouble. 

Yes, it’s another example of extra steps we take 
that mean extra value to you in WeldELLS. Add 
it to the features listed opposite and you see why 
WeldELLS “have everything” .. . why they give 
you the means of doing the job as well as it can 
be done, as fast as it can be done, and, therefore, 
as economically as it can be done. 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: P.O. Box 485, Chicago 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bidg. 
Los Angeles Office: Subway Terminal Bidg. 
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a De-ionized Water!... 


(the modern low-cost equivelent of distilied water) 


TO OBTAIN PURE WATER for 
certain of its processes, the New 
York Quinine and Chemical Works, 
Inc. (NYQ) operates this ILLCO-WAY 
De-ionizer (600 gph) in its Brooklyn 
plant...another example of how 
leading concerns rely on De-ionized 


Water for quality manufacture. 


In hundreds of efficient plants to- 
day, modern compact ILLCo-Way 
equipment is producing pure 
water—the equivalent of dis- 
tilled water, but costing 90% to 
99% less than heat-distilled water! 


That’s the remarkable saving 
you make with ILLco-Way 
De-ionizing equipment. Water 
produced is uniform at all times 
...is daily meeting exacting 
standards in pharmaceutical, 
chemical, cosmetic and indus- 
trial plants. 

Units are designed to meet 
your needs; flow rates from 
12 gph (portable unit) up to 
500,000 gph or more. . . Inves- 
tigate this process today — write 
for latest literature. 


ILLINOIS WATER TREATMENT CO. 
844-11 Cedor St., Rockford, Illinois 
7310-811 Empire State Bldg., New York City 
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ORK HAS started on extensions, esti- 

mated to cost nearly £1,000,000, to 
the African Explosives and Industries fer- 
tilizer factory at Umbogintwini in Natal. 
It will be one of the biggest in the world 
when completed at the end of next year. 
Output will be increased to 320,000 tons 
of superphosphate—more than four times 
the 1938 output, and it is expected that 
South Africa will have 500,000 tons of 
fertilizer available by the end of next year. 
The balance of 180,000 tons will be pro- 
duced by the company’s factory at Somer- 
set West, near Cape Town. When the 
war curtailed imports of fertilizer, South 
African factories reached a production peak 
of 300,000 tons, which cannot supply cur- 
rent needs. 

A recent private investigation into the 
possibilities of extracting oil from South 
African shale deposits by the electrothermic 
"x developed by the Swedish engineer, 

tr. F. Ljungstrom, revealed that in certain 
circumstances the process could be used 
economically in the Union. A statement 
issued by the Swedish Consulate in Pre- 
toria says it appeared that seams of oil-shale 
in- the Transvaal were covered by a very 
thick layer of sandstone. A depth of about 
55 yards had to be penetrated before bor- 
ings reached the oil-bearing shale, which 
was at the most about 12 yards thick. Dr. 
Ljungstrom did not consider this excep 
tionally favorable for the process he had 


SCARCITY OF RAW MATERIALS RESTRICTS ACTIVITIES 
IN CHEMICAL INDUSTRIES OF SOUTH AFRICA 
Special Correspondence 


developed. The covering layer should not 
be more than 12 to 18 yards thick, and a 
heavier seam of shale of from 18 to 23 
yards would be desirable. But the average 


_ percentage of oil in the Transvaal shale 


was estimated at 10 to 15 percent, against 
only 5 percent in Sweden, and he there- 
fore considered it possible to start eco- 
nomic production based on 12 yards of 
shale covered by about 23 yards of sand- 
stone. 

If the oil shale in the Transvaal yielded, 
when gasified, equal calorific values of gas 
and oil, it should be possible to produce all 
the electric energy needed for Dr. Ljung 
strom’s process of heating the shale by 
using the gas in a power station. The re- 
port states: “Dr. Ljungstrom considers that 
to form a definite opinion of the economic 
possibilities of oil production from the 
shales of the Transvaal it would be highly 
desirable for a closer geological investiga- 
tion to be carried out. 

The possibility of establishing an or- 
ganic chemical industry in the Union was 
discussed in a paper by Dr. S. R. Haas, 
chemical engineer, read at the conference 
of “Science in the Service of South Africa” 
at the University of the Witwatersrand. 
He said at the moment South Africa had 
only two branches of the organic chemi 
cal industry which were well developed. 
These were the manufacture of explosives 
and of chemicals based on alcohol and by 
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USERS REPORT INCREASES UP TO 50% 
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CONSOLIDATED Model £4 Super- Bagger 


Write for information 
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P 
“There's a deeply hidden flaw here 


—an imperfection that might cause 
’/ trouble later if it went undetected now. 


A Sivyer radiographic picture caught 
it. Now it can never wear the 
Sivyer diamond <S> —for this is the 


mark of sound castings. 


In other ways, too, Sivyer steel castings must pass 

the test. They must possess close dimensional accuracy 

. . . be true to pattern contour and shape . . . have an 
extra degree of finishing for less processing on your part. 


These are the reasons critical buyers specify Sivyer 


castings for more satisfactory, more lasting service. 


VYER STEEL 


CASTING -OMPAKY 
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For Better Filtra tion 


under any conditions of 


CORROSION 
TEMPERATURE 


PRESSURE 
PRESSES DELIVERY 


No filtration equipment matches the Shriver Filter Press for 
versatility of application, for solids recovery, clarification, extrac- 
tion, thickening, washing or drying of cake. None meets its 
breadth of design for size, capacity, ability to meet the chemical 
and physical requirements of the material to be processed or the 


conditions of operation. 


Shriver Filter Presses may be built of any metal, rubber-covered 
metal, rubber, wood or plastics; for hot or cold filtration, at 
any pressure to 1000 p.s.i.. of any normal, heavy, thick or vis- 


cous material at any desired. rate. 


Shriver steam-heated, corner 
(eyed) feed, closed-delivery. 
washing, leak-proof filter press 
with aluminum hollow (jack- 


eted) plates and frames. 


Shriver corner (eyed) feed, 
close delivery. washing filter 
press with stainless steel plate- 


and frames. 


This New Free Book 
Revised-Up-to-Date 
Better than Ever. Write 


T. SHRIVER & COMPANY, Inc. 


802 Hamilton St. + Harrison, N. J. 


| products. The remainder of the orgumic 
| chemical industry was actually only a 
“mixing” industry which depended on ma 
terials from overseas. ‘There seemed to be 
a reluctance to discuss the idea of an in 
dustry based on indigenous raw materials 
Objections were that the country had a 
limited consuming power for such products 
and that coking coal deposits were small 
Ihe answer lav in creating a demand for 
the products, and using the large deposits 
of low-grade coal. The Fischer process had 
proved that low grade coal could produce 
a full range of organic compounds—even 
including, before the war, the production 
of petrol at 6d. a gallon. 

Owing to the action of the Soviet Union 
in buying all Argentina’s supplies of lin 
seed oil, and the trade ban with India, 
South Africa faces a serious shortage of 
paint in the next few months. Supplies of 
linseed oil are low and the price rose by 
2s. 6d. a gallon recently. It is said that 
the Russians sent two tankers to the Argen 
tine and bought up 20,000 tons of linseed 
oil, Uruguay manufactures linseed oil, but 
| South Africa cannot obtain those supplies 

because Uruguay is in a United Kingdom 

purchasing area. 


SOAP PRODUCTION CUT 

South Africa’s largest soap makers, who 
have their main factory in Durban, have 
had to cut production by nearly 50 per 
cent owing to the shortage of oils and fats 
This information was given by the chair 
man of the company m Durban. South 
Africa used to get most of its oils and fats 
from India and the Belgian Congo, he 
said. Now India, owing to its own short 
age, had stopped exporting groundnuts. 
The Belgian Congo supplies go into a cen 
tral pool and are allocated by the Com 


bined Food Board in Washington. South 
Africa’s allocation has been cut sharply. 
Raw materials for soap and foodstuffs were 
largely interchangeable. A large propor 
tion intended for soap-making had been 
diverted and after being refined and treated 
were used for edible fats. ‘The company is 
operating its own rationing scheme. All 
customers have had their orders cut down 
in proportion to the amount the factory is 
able to produce. 

\ new promotion is the National Match 
Co. Ltd., with an authorized capital of 
£250,000 in 1,000,000 5s. shares, of which 
600,000 have been issued and 160,000 are 
being offered for public subscription at 
8s. 6d. Apart from its interest in the 
manufacture of matches the company will 
have an interest in another company 
formed to manufacture cardboards and in 
sulating boards. 

All stocks of poison gas in the Union 
have been destroved. With the destruction 
by burning in blast furnaces of the re 
maining gas bulk stocks and the dis 
mantling of gas equipment at the two fac 
tories, the only mustard gas now anywhere 
near the Union is the consignment dumped 
off the Port Elizabeth coast. Chemical 
warfare plants in the Union were con 
structed during the war for the British 
Ministry of Supply for the purpose of 
manufacturing poison gas. It took 14 
months to destroy the mustard gas stocks, 
a hazardous operation carried out without 


any casualties. 
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plas h Proo 
Motors 


OTECTED- 


FROM A TRICKLE OF 
LIQUID TO THE FULL 


FORCE OF A HOSE 


rom a trickle of dripping liquid to the full 
force of a hose during a plant washdown, 
Century Splash Proof motors will keep the 
vital parts of the motor dry — keep them in 
service longer. They eliminate unnecessary 
production losses due to dripping or splash- 
ing liquid or falling solids which might other- 
wise damage the vital parts of the motor. 


Century Splash Proof motor windings are 
insulated to resist the damp atmospheres 
found where splash proof design is recom- 
mended. Special insula- 
tions are often provided 


Century Splash Proof 
Squirrel Cage Motor 


DURING PLANT WASHDOWN 


Century Splash Proof 
Slip Ring Motor 


Century Splash Proof Direct 


Current Motor 


for unusual concentrations of’ acids and 


’ alkali. This gives you additional protection 


against costly work stoppages. . 


These motors are ideal for installations 
on such equipment as pumps, conveyors, 
agitators, washers, dryers, and many others 
often encountered in food, chemical, and 
textile processing. In addition to splash 
proof designs Century offers a wide range of 
types and sizes from 1 /20 to 600 horsepower. 


Specify Century motors on all your elec- 
trically powered equipment. They are engi- 
neered to the functional characteristics of the 
machine theydrive to assure top performance. 
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Pennsylvania Power & Light Company 
Hauto Steam Electric Station 


he new addition to the Hauto Station pic- 
tured here is another noteworthy installation made by the 
Daugherty Company — long experienced in the fabrica- 
tion and erection of power and process piping. In this new 
addition, two boilers operate at 1325 p.s.i. and 930° F. to 
serve a turbo-generator of 31,250 KW capacity. 


Daugherty Company offers these facilities for power 
and process piping work: FABRICATION of high-pres- 
sure, high-temperature piping including alloy tubing. 
EQUIPMENT for field stress-relieving and radiographic 
inspection. WELDERS qualified for all classes of work. 
SUPERVISION by an unexcelled metallurgical, engi- 
neering and construction staff. 


Company, 


502 Union National Bank Building, Youngstown 3, Ohio 
PIPING CONTRACTORS for the POWER and PROCESS INDUSTRIES 
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Large-scale experiments initiated by the 
Minister of Health are taking place at 
commercial mills on technical problems in- 
volved in fortifying maize-meal with food 
yeast. If success is achieved steps will be 
taken to produce sufficient food yeast to 
fortify maize-meal on a large scale. The 
secretary for public health says these ex- 
periments and the requirements of hos- 
pitals and allied institutions, which are 
also experimenting on the best methods of 
its utilization, will absorb all the food-yeast 
for some time to come. 
The fertilizer shortage is still serious 
with little hope of immediate relief, said 
the Controller of Fertilizers. There is a 
possibility of increased allocations of phos- 
phates next year for those who apply, he 
said. No nitrates had reached the Union 
since July. The potash shortage also was 
serious. The shortage of fertilizers was 
aggravated by the shortage of bags. 


SEAL OIL REFINERY 


As a result of investigations carried out 
at the Cold Storage and Dehydration Lab- 
oratories in Cape Town, a pilot plant is 
being installed in the new sealing vessel 
Gamtoos to extract refined oil from the 
blubber of seals. It is intended to solve 
equipment that will enable a high-grade 
seal oil to be refined on board the ship. 
This oil would be suitable for the manu- 
facture of margarine as well as for cooking 
purposes. It is also hoped that a process 
will be found for reducing the seal car- 
casses to cattle feed or fertilizer. New 
products to emerge recently from the gov- 
ernment dehydration headquarters in Cape 
Town are dehydrated soup pulps and 
puffed dehydrated potatoes. 

Addressing members of the Cape Indus- 
trialists’ Association recently, an official 
of the South African Bureau of Standards 
said a national committee was being set 
up to investigate standardization of con- 
tainers. He said the bureau's laboratories 
had been established, the meteorology lab- 
oratory was in use, and part of the chemical 
laboratory was agonal to be in operation 
in the near future. It also was planned to 
set up laboratories for testing electrical 
meters, automobile batteries and electric 
lamps. 

Increasing emphasis on _prefabrication 
as the only practical solution to the housing 
program has stimulated interest in the 
potentialities of vermiculite, one of the 
most promising materials found in com- 
mercial quantities in South Africa. The 
manufacture of vermiculite products was 
started at Industria, Johannesburg, by 
South African Vermiculite and General In- 
dustries, registered in May, 1944, with a 
capital of £50,000 

It was considered that vermiculite, which 
is sound-proof, heat-proof, rot-proof and 
vermin-proof, had an important role in the 
rising demand for lightweight concretes, 
prefabricated materials and plastics of all 
kinds. Production was concentrated in- 
itially on flooring, refrigeration and other 
insulation products, and refractories, while 
attention also was devoted to the large- 
scale production of pre-cast, lightweight 
concrete slabs. Vermiculite is the basis of 
a prefabricated housing project undertaken 
by Kimlite Industries, also of Johannes- 
burg. After a large amount of experimental 
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consult Fy ASTERN / 


Softening 18-8? How long should 10-gage E-S 18-8 (Type 302) sheet be held 
at hect to soften it between deep-draws? Can it be heated in a salt bath? 
Oil-Quenching? wil oil-quenching make E-S 18-12 Mo stainless (Type 316 Ask 
plate pick up carbon and lose corrosion-resistance ? 
25-20 Hardenable? tT. what Brinell can we harden E-S 25-20 chrome-nickel ‘ 

steel (Type 310) blades by heat-treatment? Can they be case-hardened ? East i a 
Stress-Relieving ? What heat-treatment do you recommend for stress-relieving 
titanium-stabilized stainless (Type 321) sheet after welding ? for the 
Burn Off Oils? will the soluble oils used in drilling E-S 18-8 (Type 304) plate 
burn off without affecting it when the plate is heated to anneal the hard spots ? 

Answer 


Minimizing Scale? How can we reduce scale formction when annecling 
light E-S 17-7 stainless (Type 301) sheet? We now hold it at 2,000° F. for 15 minutes 


When questions like these come up in heat-treating stainless sheet or tS hh em 

plate, take Stainless service. Stainless 

isn't temperamental, but procedures must correct for it to give its N ° 

best service. Send us your question—no matter how simple or com- Stainless 
plex—and you'll soon find that Eastern has the right answers where 

stainless steel is involved. And you can get those answers fast—by ~ 

phone, telegram, or return mail, as you wish. is the 


Many of the answers are already at your fingertips when you have a 
copy of our catalog, ‘‘Eastern Stainless Steel Sheets.'’ Write for one today. 


EASTERN STAINLESS STEEL CORPORATION Question 


BALTIMORE 3, MARYLAND IM Leo 


STAINLE 


VISIT EASTERN STAINLESS STEEL CORPORATION AT BOOTH No. B-185, NATIONAL METAL CONGRESS, ATLANTIC CITY 
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work, Kimlite Industries has developed 


and patented suitable binding materials 


SHORTEST TIME 


FROM IDEA TO PRODUCTION 


of synthetic-organic chemicals, pharm- 
aceuticals, fermentction products, foods, may well lie in 
calling upon Hicks resources. We have a wealth of 
information and performance data on such production, 
available to clients, which, with the flexible Hicks organi- 
zation for engineering, design, fabrication, procurement 
and construction, adds up to minimum time in realizing a 
psoduct idea. 

Your project may call! for test tube to commercial 
production service or require only a changeover or addi- 
tion to existing plant and equipment — either will receive 
the same specialized thought and effort from the Hicks 
organization. And, in either case you can be sure that 
Hicks work will be authoritative and complete down to the 
last detail. 

If you have a product idea call for Hicks. A pre. 
liminary interview —- no charge — may point the way to 
its profitable development. Telephone or write S. D. Hicks 
& Son Co., 1671 Hyde Park Ave., Boston 36, Mass. 


CHEMICAL & PROCESS 


ENGINEERING 


| which, mixed with vermiculite, give a 
| block or slab with high crushing strength, 

high heat insulating value, and when suit- 
| | ably surfaced, weather resistance com 
bined with attractive appearance. 

A big new abattoir pa for Johan 
nesburg, as a result of recommendations 
made by the commission which investigated 
slaughtter houses and cold storages through 
out the Union in 1944 and 1945, is likely 
to engage experts from overeas to advise on 
the makitig of valuable drugs and medi 
cines from the various glands recovered 
from slaughtered stock. 

Fears that diminishing coking-coal re 
sources might necessi* te a retardation in 
local iron production have been proved 
groundless. Investigations into methods in 
use in Sweden since 1926 for the produc- 
tion of iron direct from its ores, without 
the use of coke, indicate that South 
Africa need have no qualms about pro 
ducing to the limit of her capacity, for the 
improved direct reduction methods make 
use of ordinary coal, colliery slack, or an 
thracite, none of which need be converted 
to coke before use. The supplies of coking 
coal in the Union are very limited, and 
consequently increasing interest is being 
shown in these iron and steel develop 
ments. 

The possibility of khaki bush, regarded 
as a noxious week, being cultivated in 
South Africa, is envisaged by a Pretoria 
research chemist, who has perfected a 
method of recovering oils from the weed. 


He stated that he had heard that some 


farmer made a very effective dip from 


Mo. $421 


For handling concentrated Sulphuric and 
other acids, difficult to seal by stuffing 
box packing... TABER Vertical Pumps is a 
logical answer. 

Since liquid is not in contact with the | 

Taber stuffing box there is no leakage. 
Taber Vertical Pumps are sturdily con- 
structed for mounting in processing or 


storage tank, and to operate in a vessel 
sealed against fumes or gases. 


TABER PUMP CO. 
294 ELM. STREET 


TABER PUMPS 


LETTERHEAD FOR CONCISE TABER 


PLEASE WRITE ON YOUR 


Bulletin V-837 


BUFFALO 3, N. Y. 


er 


khaki bush by boiling green weed in water 
and using the infusion in the cattle dipping 
tank. Followimg up this clue, he coal 
the plant contains an oil which insect 
pests, such as ticks and fleas, will avoid 
He found that by a treatment with benzine, 
followed by distillation, the oil can be re 
covered, and that it formed a powerful in 
secticide. Further experiments revealed 
this oil as possessing remarkable frothing 


properties. 


SWIss INSTITUTE TO TEACH 
CHEMICAL ENGINEERING 


Last spring the pharmaceutical con 
cern, F. Hoffman-La Roche & Co., Basle, 
Switzerland, celebrated its fiftieth anni 
| versary. This coincided with the half cen 
tury jubilee with the company of Dr 
| Emil C. Barell, its president and chair 
| man of the board of directors. The firm 
| was established by Fritz Hoffman-La 
Roche who was its president until his 
death in 1920. Then Dr. Barell assumed 
the presidency and under his guidance the 
firm grew to be not only the oldest but 
also the largest concern in its field in 
Switzerland with affiliates in most coun 
tries throughout the globe. 

Dr. Barell, who for the past five years 
has been connected with company’s plant 
in Nutley, N. J., returned to Switzerland 
for the double celebration and made the 
occasion memorable by setting up two 
funds, one with a capitalization of one- 
half million dollars to offer financial aid 
to scientists at Swiss universities for group 
research on special problems in pharma- 
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Early American settlements had com Chains of buckets were run, by cum- 

munity granaries like those of Biblical bersome ropes and _ countershafts, 

times for winter storing of grain. In 1834, from one central power source on the 

the first modern grain elevator was built ground floor. In 1896 came the biggest 

in Buffalo. By 1866, bulk handling of grain improvement to date—individual motors 

was an established industry. were developed to drive each conveyor 
unit separately. 


Have you a hard job for Horsepower ? 


Perhaps you have a process where extremely high or low tem- (2) Smooth-operating because statically and dynamically 


peratures exist—excessive moisture—high starting torque— balanced. 


or just a real tough job for a motor. Then get a protected 


industrial type motor that’s built to “take it.” 


lere’s why industrial type Howell Motors stand up: specialized or standard motors up to 150 h.p. Remember, you 
(1) Precision-built of finest materials, with copper or pay no more for industrial type Howell Motors—and you 
bronze rotors, and completely insulated. always get top quality for your money. 


<— Old Reliable Red Band says— 


(3) Designed for the toughest tasks in industry—conse- 
quently better-performing on all jobs. 


See your nearest Howell Representative for your needs in 


Today, with electrical horsepower, a 

Buffalo grain elevator can unload 
grain from lake carriers at the rate of 
85,000 bushels an hour. Howell has been 
building specialized motors for grain ele- 
vators and other industries since 1915. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Enclosed, Fan-Cooled Motor—tType K, avail- 
able through 125 h.p. Also a wide range of other 
Howell industrial type motors up to 150 h.p. 


CHEMICAL ENGINEERING « NOVEMBER 1946 « 


> 
t- = = 
—— me 
= 

3 
‘ 

pe 
3 
Cos 


Tannate flat belt short center drives assure correct belt tension at 
all times—regardless of load, centers or unusual conditions; proper 
tension is automatically maintained. This means longer service 

for your equipment as it is relaxed between peak load. 


The Tannate leather belt has not only a very high coefficient of fric- 
tion but also a great pliability that helps keep machines running at 
top speeds. 


Tannate leather belting is treated to resist moistures, oil and weak 
acids. It has unusually high tensile strength which contributes 
toward increased service life and reduced maintenance expense .. . 
and lower end cost for your belting. 


With Tannate flat belt short center drives, center distance adjust- 
ments can be made while the drive is running; production goes on 
smoothly without interruption. 


J. E. RHOADS & SONS 


35 N. SIXTH ST., PHILADELPHIA 6, PA. 
NEW YORK @ CHICAGO @ ATLANTA 


ss SHORT CENTER DRIVE 


ceutical research; the other, amounting to 
one- — million dollars, for ““The Emil 


Barell Fund for the Training of Chemical 
Engineers” Money from the latter fund 
will be used to establish a course in chem- 
ical engineering at the Swiss Institute 
of Technology in Zurich, the course to 
be based upon the American pattern 


DUTCH CHEMICAL INDUSTRY 
GIVEN FINANCIAL AID 


Up to tne end of September, the 
Netherlands Bank for Reconstruction had 
granted credits in the amount of $1,935,- 
000 to the Dutch chemical industry. 
The Bank, similar to the RFC in the 
United States is aiding in the rehabilita- 
tion of Dutch industry. But aid is being 

rovided by participation with private 
fiom, rather than by the nationalization 
of the country’s industries as in some 

other European states. 

The Reconstruction Bank (Finance Cor- 
poration for Netherlands Economic Re- 
construction, Limited) was established in 
the Hague on October 31, 1945, with 
resources provided by the Royal Nether. 
lands Treasury, the Netherlands Bank 
(since nationalized), the big joint-stock 
and private bank, the two central agri- 
cultural banks, and by a large number of 
insurance companies, investment trusts, 
savings banks, and pension funds. 

Primary purpose is to provide funds for 
rebuilding war-shattered industries, for 
normal re a expansion and de- 
velopment, and for new enterprise. Addi- 
tionally, the bank acts on behalf of the 
‘Treasury in making government war dam- 
age payments. Its field of activity extends 
to all aspects of trade, commerce, and 
industry both in the metropolitan and 
overseas territories, but in practice it con- 
fines itself largely to manufacturing and 
the primary industries. 

Total credits granted amounted to $17, 
600,000 in September. A total of $26,- 
400,000 had been distributed by the 
same date on account of war damage 
claims payable to the government. The 
credits on which agreement is about to 
be reached, plus financial aid requested 
recently, amount together to $43,000,000, 
which suggests that within several months 
the total transactions of the Reconstruc- 
tion Bank may top $85,000,000. 

One of the bank’s chief contributions 
is in stimulating industries designed to 
supply home and export markets which 
were formerly dominated by German 
goods. ‘Textiles and dyestuffs have re- 
ceived particular attention. 

American interests have also been active 
in the expansion of Dutch industry. B. 
F. Goodrich Co. has completed arange- 
ments for a factory with an annual out- 
put of 100,000 tires, while U. S. money 
IS aay involved in the recent es- 
tablishment of the Netherlands’ first 
plastic industry. 


ADVISER TO CZECHOSLOVAKIA 
CHEMICAL INDUSTRIES 
ANNOUNCEMENT is made by the Lon- 
don office of McGraw-Hill World News to 
the effect that Dr. George Lewi, 
A.F.C.D.1., industrial consultant, London, 
has been appointed chemical advisor for 
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RESEARCH LABORATORIES 


OF A SERIES FROM CYANAMID 


Properties of ether and. nitrile—combined 


Isopropoxypropionitrileisacom- 
paratively colorless liquid with 
a boiling point of 82-86°C. at 
2.5mm. Hg. It is readily sol- 
uble in alcohols, benzene and 
ether, but only slightly soluble 
in water. It combines the chem- 
ical and physical properties of 
ethers and nitriles and is poten- 
tially valuable as an intermedi- 
ate in the preparation of nu- 
merous compounds. 


The usua! reactions of nitriles 
can be carried out which lead 


AMERICAN 


ingesteia! 


to the formation of the amide, 
acid, ester, imino-ether, imido- 
halide, and amidines. The amine 
can be prepared by hydrogen- 
ation. The combination of 
ether linkage and cyano group 
suggests the use of this com- 
pound as a solvent for certain 
applications. 
Isopropoxypropionitrile is 
currently available in research 
quantities from our pilot plant. 
Should your problem indicate 
the use of other alkoxypropio- 


CH O.CH,-CH,. 


nitriles, we shall be pleased to dis- 
cuss their availability with you. 

For samples and complete 
technical information write Sec- 
tion ND, SyntheticOrganicChem- 
icals Department, American 
Cyanamid Company, 30 Rocke- 
feller Plaza, New York 20, N. Y. 

Other Cyanamid Nitriles 

Glycolonitrile HO-CH,-CN 
Lactonitrile CH,-CHOH-CN 


Ethylene Cyanohydrin 
HO-CH,-CH,-CN 


Acrylonitrile CH,=CH-CN 


SAMPLES AND TECHNICAL DATA 


American Cyanamid Company 


Section ND, Synthetic Organic Chemicals Dept. 
30 Rockefeller Plaza, New York 20, N.Y. 


Gentlemen: 


] Send me sample of Isopropoxypropionitrile 


Name 


_] Send technical data sheet 


Position 


Company. 


Address 


Ya 
% 
ae. 
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HE SUPERIOR 


CATALYST 


for EDIBLE OIL and 
FAT HYDROGENATION 


SELECTOL A is a highly ac- 

tive and selective catalyst for 

the hydrogenation of refined 

edible oils and fats. Tests have 

shown that it has about 50% greater activity than other 
catalysts (activity determined by hydrogenating oils with 
equal amounts of the catalyst and measuring the iodine 
valve change in a fixed period of time). 


SELECTOL A is especially effective for low temperature 
hydrogenation of fats and oils where the highest degree 
of selective hydrogenation is desired. 


For your conclusive confirmation of the superiority of 
SELECTOL A catalyst, we shall be pleased to send you—at 
no cost—a generous sample for testing in your laboratory. 


Drew consultants are available at any time to discuss your 
particular catalyst problem—and see that you are sup- 
plied with the catalyst best suited for your individual needs. 
Just fill out the handy coupon—owur representative will 
call promptly. 


SELECTOL A is pocked in removable-top metal drums— 500 Ibs. net weight— and 
contoins 17 to 19% active metol content suspended in semi-liquid edible oil. 


E.F. DREW & CO., Inc. 


(Catalytic Chemicals Division) 
Main Office: 15 E. 26th Street, New York 10, N. Y. 
Factory and Laboratories— Boonton, New Jersey 


is now being weed by some of the 


largest oi! processors in Americo. E. F. DREW & CO., Inc. 
15 E. 26th Street, New York 10, N. Y. 


Please send sample of SELECTOL A 
RESISTOL A Please send sample of RESISTOL A 


companion prod- 


vet of SELECTOL A—is 


NAME 


used in the hydrogen- 
ation of inedible oils. COMPANY 


ADDRESS 


the United States and the British Empire 
to the directorate of the nationalized 
chemical industries of Czechoslovakia. 
David Lee, A.B.L.C., formerly personal 
assistant to the controller of chemical de 
fense development at the Ministry of Sup 
ply, is now associated with Dr. Lews. 


LARGE AMMONIUM SULPHATE 
PROJECT IN INDIA 


Construction is about to get under 
way on the huge $30,000,000 ammonium 
sulphate fertilizer factory sponsored by 
the Indian Government at Sindhri in the 
Province of Bihar in Eastern India 

The government has announced that 
approximately $10,000,000 worth of plant 
equipment in the form of boilers, gas 
compressors, gas plant and _ turbo.alter- 
nators already has been ordered from 
abroad, mostly in Great Britain, and that 
certain other heavy equipment will be 
imported later. 

To encourage Indian manufacturers a 
wide range of equipment and machinery 
will be purchased from within the coun- 
try, however, and the government is seek 
ing bids from domestic firms for such 
needs as structural steel, water mains, 
piping, and certain types of electrical 
equipment 

The Central Government Public Works 
Department is about to start work on the 
construction of factory foundations, 
roads and drainage systems as well as the 
erection of a special village to house the 
staff of the factory. Meanwhile the Bihar 
Public Works Department has been as 
signed the development of the water 
supply scheme 


NEW PLANT IN SOUTH WALES 
FOR MONSANTO LIMITED 


Construction of a new organic chem 
icals producing plant in Newport, Mon- 
mouthshire, South Wales, is planned by 
Monsanto Chemicals Limited. A 125 
acre site has been acquired for the new 
plant, and full-scale production is planned 
for early 1948. More than half of the 
new plant’s production will go into ex 
era The Newport works, to employ 
etween 500-600, is only part of a $10,- 
000,000 expansion program which Mon 
santo has under way, which also involves 
plant extensions and a spacious research 
and development laboratory at the prin 
cipal plant at Ruabon in North Wales 


NETHERLANDS EAST INDIES 
CLOSED TO BUSINESSMEN 


Tue American Consulate General at 
Batavia, Java, reports that American busi 
nessmen have not been granted permis 
sion to visit the Netherlands East Indies 
in appreciable numbers. Those admitted 
are, for the most part, representatives of 
American firms which were established 
there before the war. At present all 
foreign trade has been taken over and is 
operated by the government through the 
NIGIEO (Netherlands Indies Govern- 
ment Import and Export Organization). 
All exports are sent to the Netherlands 
Purchasing Commission in New York 
and conversely imports are shipped by 
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SAVER 


THAT PROVIDES LOW-COST COMPRESSED AIR 


If space is precious in your plant, that's 


S ERI ES WwW N =-11 2 one more reason why you'll want to spec- 


] ify the Sullivan WN-112 Compressor. It's 
for capacities of 378 more compact than other compressors vi 


equivalent capacity because of its ad- 
vanced design and use of alloy metals 


to 1828 cfm, pressures and it operates more economically . - - 


gives longer heavy duty service. Installa- 


up to 125 psi tion is simple, and maintenance low. 


Sullivan Air 


PORTABLE AND STATIONARY — % HP TO 600 HP 
ALWAYS DEPENDABLE! 


WaD 1512 
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Users get more economical service from 


TRANSITE INDUSTRIAL VENT PIPE 


J Sin users have found, in Transite Industrial Vent Pipe, a way to 
cut venting costs. These sturdy ducts resist many of the corrosive 
vapors, fumes, dusts and gases encountered in industrial operations. 

Made of asbestos and cement, Transite Industrial Vent Pipe is 
rustproof . . . provides effective and economical venting service in a 
wide variety of industries. 

Of course, you can use Transite Industrial Vent Pipe outdoors, 
as well as indoors. It is strong, durable and highly weather-resistant. 
It needs no painting. 

Light in weight . . . easy to assemble . . . Transite Industrial Vent 
Pipe comes in 19 sizes—from 2” to 36” diameters—with a complete 
assortment of fittings for each size. ~ oe 

For more information, write for Data Sheets DS Series 335. 

Address Johns-Manville, Box 290, New York 16, N. Y. 


Typical industries in which Transite Industrial Vent Pipe is used 


Bleaching Explosive 
Boller Works Farm Machinery Leather 


Brewing Food Match Railroad Sugar Refining 
Canning Foundry Meat Packing Rayon Textile 

Ceramic Furnace Metal Refrigeration Tool 

Chemical Furniture Mining Rubber Water & Sewage 


Johns-Manville 


TRANSITE 
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the Commission on orders from NIGIEO. 
This situation is expected to continue 
until the end of the year. Batavia is 
crowded and accommodations can be ob- 
tained only for a limited number while 
it is practically impossible to visit points 
outside Batavia as connections with other 
cities are entirely by air and priorities 
are granted only in cases of urgent 
necessity. 


NEW COMPANY TO MAKE HEAVY 
CHEMICALS IN INDIA 


Waitinc from Calcutta, McGraw-Hill 
World News reports that the latest 
entrant into India’s budding heavy chem- 
icals industry is Ispahani Chemicals Ltd., 
with an authorized capitalization of ap- 
proximately $3,000,000, which now is 
offering shares to the public. 

The new firm proposes to produce sul 
phuric acid and caustic soda at a plant 
to be built in the outskirts of this city. 
Purchase of a sulphuric acid plant com- 
plete with all incidental machinery and 
ye manufactured by the Monsanto 

hemical Co., St. Louis, already has been 
arranged. The plant has a 10-ton daily 
capacity. Negotiations now are underway 
for the acquisition of a caustic soda plant 
of the electrolytic type with a daily 
capacity of 54 tons of caustic soda and 
5 tons of chlorine. 

Ispahani also plans to develop the pro- 
duction of byproducts and subsidiary 
chemicals. Its management is in the 
hands of a group of well-known Calcutta 
industrialists. 


SULPHUR WELLS DRILLED IN 
VERA CRUZ, MEXICO 


Mexican Sutpnur Co. and the 
American Sulphur Co. S. A. (a Mexican 
corporation), have completed the drilling 
of four important sulphur wells in the 
Province of Vera Cruz, Mexico, according 
to an announcement by Eugene L. Norton, 
president of Mexican Gulf Sulphur. The 
wells have proved up what is apparently 
a very large new deposit of salt dome su! 

hur, he added, similar in nature to the 
arge deposits now being mined on the 
Gulf Coast of Texas and Louisiana. 


INDUSTRIAL LABORATORIES 
TO BE BUILT IN MEXICO 


Tue Mexican Minister of National 
Economy, engineer Gustavo P. Serrano, 
just made public that the President of 
the Republic signed a decree approving 
the setting up of two buildings in Sotelo 
Heights, near Mexico City, destined to 
house laboratories for industrial testing 
and experimenting. The two buildings 
will cost $60,000. This sum has been 
collected from industrialists. 

The Federal Government will donate 
thé grounds, water and electric supply for 
the works. One of the laboratories will 
serve for the testing of and iment- 
ing with products manufactu out of 
Mexican hard fibers such as henequen 
(sisal), palm fiber, etc. In the other, 
experiments and tests with oils, soaps 
and candelilla wax will take place. 


- 
Pa 
Automobile Drug Glass Petroleum Shoe 
Baking Electrical Laboratory Potash Smelting 
Pulp & Paper Soap 
Quarrying Soft Drink 
| | 
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*#FLOW-MASTER “Commander” 500-4000 G. P.H. Against Head Pres- 
sures Up To 1,000 psi. Automatic Wear Control Device Compensates 
For Normal Lateral Wear. Side Manual Adjustment Compensates For 
Normal Peripheral Wear. 

Catalog 25-A Contains Specifications, Engineering Data, Prices. 


FLOW-MASTER Pumps—Homogenizers 
Kom-Bi-Nators 
Equipment For The Process Industries 


MARCO COMPANY Inc. Wilmington 50, Del. 
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SHEET STEEL 


if it's a tank, quard, base or spe- 
cial metal part for a new machine or 
to ae @ worn out unit, Little- 
ford is equipped to make the most 
intricate of fabricated steel prod- 
ucts. Whether it's to be made from 
plain steel or alloy metals it can be 
formed and welded to the exact 
detail. it's no problem to get spe- 
cial fabricated metal parts, let Lit- 
tleford be your source of supply, 
even if it's for one unit or many — 
send blueprints for estimate of cost. 


LITTLEFORD BROS., INC. 
428 E. Peart St., Cincinnati 2, Ohio. 


GERMAN CHEMICAL INDUSTRIES 


To obtain reports abstracted here: Order by PB Report number, author and 
title from the Department of Commerce, Office of Technical Services, Wash 


ington, D. C. Make check or money orders payable to the Treasurer of the 
United States. (Title, author and PB Report number as well as date, number of 


pages, price for microfilm — and price for photostat copies accompany each 
of the abstracts published below.) Do not send orders to Chemical Engineering. 


Miscellaneous Secret Correspondence Con- 
cerning Work in Progress—This important 
secret file contains among other chemical and 
metallurgical projects which were m_ process 
for the German High Command (OKW) the 
following reports: (1) Kaiser Wilhelin Institut 
fur Physikalische Chemie und Elektro-Chemie, 
Berlin-Dahlem, Faraday Way 4-6, reports on 
a complete card index compiled by Dr. Trude 
Langer on material for chemical warfare from 
1897 to date of report—July 26, 1943. (2) 
School for Technology, Stuttgart, Schelling 
strasse 26; reports by Prof. Dr. R. Fricke, July 
1943 on “Hopcalithen” a chemical against 
carbon menoxide, developed to perfection by 
the Russians, and on a fire starting substance 
which cannot be extinguished by water or 
sand. (3) University of Graz, Austria, a report 
by Prof. G. Tantsch, Sept. 1944 on the dialysis 
of thorium and other metallurgical and chem 
ical problems. (4) University of Leipzig, a 
report by Prof. Wo. Oswald, July 1943 on how 
to prevent lubricating oil from foaming in air 
plane motors. (Germany. Reichsforschungsrat, 
PB 20484; 1938-1944; 125 p.; M. $1.50; P. 
$9.) 


A German Thermometer for Use in the 
Range 400-1,200 Deg. C-—The thermometer, 
calibrated from 400 deg. C., proved to be con 
structed im silica, filled with gallium, and pro- 
vived with a hydrogen atmosphere above the 


gallium. The maximum crror was —23 deg. 
at 500 deg. C.), but in the range for which it 


was being used at the V. A. W. Lippewerk, 


950 deg. to 1,000 deg. C., the error was uni 
formly +50 deg. C. Diagrams of the ther 
mometer and a bibliography are included. (C. 
J. Smithells, BP 25550; Feb. 1946; 12 p.; M 
$1; P. $1.) 


Synthetic Tanning Agents and Leather Aux 
iliary Products of the 1. G. Farbenindustric 
This report describes the results of an investi 
gation of the I. G. Farbenindustrie regarding 
the manufacture of synthetic tanning agents at 
Hoschst, Ludwigshafen and Leverkusen. The 
investigatian disclosed that 1. G. Farben manu 
factured large quantities of synthetic tanning 
assistants and tanning agents both before and 
during the war. These products were for the 
most part exceedingly complex in chemical 
composition but were mainly sulfonated deriv 
atives of phenol and/or aromatic hydrocarbon 
formaldehyde condensates, sometimes with the 
addition of sulphite cellulose liquor to the 
reactants. Process data is provided for the 
more complex and important syntans, together 
with an outline of the composition of simpler 
or less important products, including products 
with the names “Tanmgan’’, “Gerbstoff’ and 
“Ferrigan.” Some information on the proper 
ties of these products is also given. Fat substi 
tutes for the leather industry and agents for 


Immersion Heating with 
VITREOSIL (Vitreous Silica) HEATERS 


When other methods are unsatisfactory, acid solutions in tanks of any 
material can safely be heated by Vitreosil electric immersion heaters. 


Send for Bulletin +2 


12 East 46th St. 


The THERMAL SYNDICATE Ltd. 


New York 17, N. Y. 
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WITH 
BAILEY PYROTRON 


ELECTRONIC RESISTANCE THERMOMETERS 


1, FOR AIR-OPERATED SYSTEMS 


A free floating air pilot valve actuated by the 
Pyrotron slidewire unit establishes an air load- 
ing pressure for the control of valves and 
drives. Adjustments and relays provide flexi- 
bility of range, sensitivity, and speed of re- 


sponse, as well as reset action, easy coordina- 
tion with other factors, and remote manual 
control. 


2. FOR ON-OFF ELECTRICAL SYSTEMS 


By Electronic Relay—tTwo slidewires, one set 
manually to the desired temperature standard 
by a convenient knob and scale, and the 
other automatically positioned by the Pyro- 
tron slidewire unit, form a control bridge which 
Operates an electronic relay. 


By Electric Contacts — Adjustable cam on 
Pyrotron slidewire unit operates a totally 
enclosed snap switch. 


3. FOR MODULATED ELECTRONIC SYSTEMS 


A control bridge formed by two slidewires 
establishes a small signal voltage which 
changes in phase and intensity to operate a 
standard electronic contro! unit. The d-c out- 
put of this unit is accurately regulated accord- 
ing to the signal and applied to a saturable 
core reactor to vary voltage on the a-c 
heating circuit. 


BAILEY METER COMPANY 


UNUSUAL FEATURES OF 
THE BAILEY PYROTRON 


ELECTRONIC RESISTANCE THERMOMETER 


1. Resists vibration and shock. 
2. Needs no careful leveling. 


3. Motor drive provides abundant power 
for operation of recording pen, con- 
troller, alarms and signals. 


4. Simple a-c measuring bridge needs no 
battery. 


5. Sturdy electronic units keep the bridge 
in continuous balance and replace the 
usual galvanometer and its attendant 


mechanism for step by step balancing. 


6. Interchangeability of packaged units 
simplifies replacement. 


For details on this unusual Electronic Resist- 
ance Thermometer, which indicates, records 
and controls temperatures between —100°F. 
and 1200°F. ask for Bulletin 230-A, 40 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 
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Revolutionary 


KONTROL 
MOTOR | 


K& M's. 


impregnating and eT leather were 
also made by the I. G. and the composition 
and manufacture of these are described, includ- 
ing the series “Derminol.” Also mentioned are 
the impregnating and waterproofing series of 
“Densodrin.” Production figures for many of 
these products are provided. The appendix 
includes diagram and description of the han- 
dling of sulphite-cellulose liquor. (W. Baird, 
PB 25646; n.d.; 36 p.; M. $1; P. $3.) 


Acrylic Esters, Synthesis from Acetylene and 
Nickel Carbonyl—This report, together with 
its appendix and flowsheets, covers the synthe- 
sis of ethyl acrylate from acetylene and nickel 
carbonyl and the regeneration of the nickel 
carbonyl. (J. F. C. Gartshore and J. D. Rose, 
PB 25648; n.d.; 10 p.; M. $1; P. $1.) 


Method to Produce Peroxide 
4 (H,O,)}—This is a translation a discussion 
by Dr. Harant on the production of HO, The 
discussion covers many of the methods and 
possible methods in Germany and each process 
is covered in some detail. The methods dis- 
cussed are: (1) Barium peroxide and acid; (2) 
autoxidation of organic compounds; (3) per- 
sulphuric acid (Weissenstein process); (4) 
potassium persulphate (Pretzsch process); (5) 
ammonium persulphate (Riedel-Loewenstein 
process); (6) cathod reduction (Berl process); 
(7) Burning H, in O, or vice versa; (8) combi- 
nation of H, and O, by silent electric dis- 
charge. (Dr. Harant, PB 25034; Nov. 1945; 
20 p.; M. 50c; P. $2.) 


German Techniques for Handling Acetylene 
in Chemical Operations—The purpose of this 
report is to present the advances made in re- 
cent years by the Germans or, more particu- 
larly, I. G. Farbenindustrie in the technique 
of handling acetylene in chemical operations. 
This includes the research work done to 
establish the conditions under which acetylene 
undergoes explosive decomposition, how these 
data were used to design plants and set up 
operating conditions, and subsequent exper- 
ence in these plants. Most of the processes 
described have discussed in other reports 
so that they are considered primarily from the 
— of view of acetylene handling techniques. 

¢ of the older and better known processes 
have not been included. In the early history 
of acetylene production, many idents oc 
curred until proper techniques of compressing 
and storing the material were developed. It 
can be compressed in slow-moving reciprocating 
compressors by stages with proper intercooling 
up to 15-20 atm. The storage cylinders are 
filled with a porous material, for example kiesel- 
guhr, and the acetylene is absorbed in acetone 
which is also added to the cylinder. Smal! 
lines are employed for the most part. Most 
of the present technique has been developed 
on a rule of thumb basis over a period of years, 
and the knowledge so accumulated has been 
of limited assistance to the chemist or chemical 
engineer desiring to use acetylene as a raw 
material under wholly different conditions 
Work on acetylene chemistry was intensified 
just prior to, and during the war. Many of 
the processes developed required the use of 
acetylene under conditions not heretofore 
considred possible for safety reasons. 

Added to this report are individual reports 
of the significant work investigated by th 
foremost German researchers on acetylene 
chemistry, photographs, graphs, tables and 
schematic flow charts (some of which have 
been translated and reproduced in better form) 
and the actual process descriptions of processes 
as carried out at Huls. (N. A. Copeland and 
M. A. Youker, PB 20078; Jan. 1946; 235 p.; 
M. $2.50; P. $16.) 


Synthesis of Acetone—The information in 
report was obtained during an interroga- 
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CHIEF ME.... 


...CUT DOWNTIME AND 
REJECTS...OR ELSE!” 


4 HAD WRITTEN: 


Mr. D. M. Whitney, President 
John Doe Plywood Company 
New York, New York 


Dear Chief: 


Our problem is resins. We don't seem to 
be able to get resins that will function suc- 
cessfully and uniformly within given 
ranges of operating variables. We have to 
"re-adjust" resin for every run. Then re- 
sults are not dependable. Will continue 
experimenting with resins and work on get- 


ting speedier re-adjustments. 
Baz 


Cart 


HE HAD ANSWERED: 


Mr. J. T. Bailey, 
Plant 3 

John Doe Plywood Company 

Portland, Oregon 


Dear Bailey: 


Don't "Dear Chief" me. Cut downtime 
and rejects - or else! I hold you respon- 
sible for production and product quality. 
Have you never heard of specification 

resins? 


Cordially yours, 


9.0. W 


D. M. Whitney 
President 


ust as Interlake has developed sible advantage of using resins inany 2500 SQUARE FEET IN ONE SHEET! 
m | specification resins (together with operation or process. Write Interlake 570 apove shows 50 foot long ply- 

necessary non-deteriorating Chemical Corporation, Plastics Divi- wood sheet fabricated by Washington 
catalysts) that perform uniformly and sion, 1931 Union Commerce Build- Veneer Company, Olympia, Wash. 
dependably for the plywood industry— _ ing, Cleveland 14, Ohio. Used in building boats and houses. 
so, in many other fields, Interlake 
Specification Resins have eliminated 


resin ‘‘adjusting’’, cut costs, and 
INTERLAKE 


BRING YOUR RESIN PROBLEMS TO INTER- 


take, draw freely upon the wide ex- H E | ¢ AL, 


perience of our research staff. We will N 
gladly work with you on any resin Corporation / 
problem, or discuss with you the - 
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wwe Bring your laboratory and plant oper- 
ating results into closer relationship 
<¢ by applying the same fundamental 
4 principle of screening to both. 
With “END-SHAK” the sieves are 
given an ideally combined recipro- 
cating and turning motion which 
causes the sample to spread uniformly 
over the sieve area eliminating jump- 
ing and bouncing of the particles. 
Operation is smooth and with all 
working parts submerged in oil,noise 
and wear are reduced to a minimum. 


ee Write us for additional data on this 
== efficient test shaker. 


NOTE: We have a service now for recovering 

Testing Sieve Frames at nominal cost. 
Don't throw away frames with worn 
cloth. Write us. 


ire Gloth 
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plant at Ludwigshafen, May 28, 1945. The 
production of acetone at Ludwigshafen was 
400 tons per month and the chemistry in- 
volved is a novel process. Raw materials are 
acetylene and water. These are passed in vapor 
phase over a catalyst of pure zinc oxide. Yields 
and efficiencies to acetone of 80 to 90 percent 
of the theoretical are claimed for the process. 
Byproducts of higher ketones and acetaldehyde 
are formed, which, if recovered, would raise 
the efficiency of the consumed acetylene. The 
method of operation does not attempt recovery 
of byproducts. (F. H. Roberts, PB 23747; 
Jun. 1945; 3 p.; M. 50c; P. $1.) 


Propargy! Alcohol; Dehydration and Oxida 
tion to [lexadinediol—Aqueous propargyl al 
cohol recovered from the butinediol plant 
can be dehydrated by azeotropic distillation 
with 2,5-dimethvitetrahydrofuran. Experiments 
also in progress at Ludwigshafen indicated that 
benzene could be used in place of dimethyl 
tetrahydrofuran. Air oxidation of propargy! 
alcohol in the presence of ammonium chloride 
cuprous chloride catalysts gives excellent yields 
of hexadiinediol. Flowsheets for the dehydra 
tion process and the subsequent oxidation proc 
ess are given. (J. D. Rose, PB 27124; Nov 
1945; 6 p.; M. SI; P. $1.) 


Cermany—Fats, Oils and Oilseeds, Holt 
und Willemsen GmbH  Oecelfabriken—This 
concern operates a crude oil mill, a refiner 
hardening plant and margarine factory in Uer 
dingen/Rhine. The processing in the press 
mill, in the refinery, in the fatty acid stills and 
in the margarine plant is described. The ™ 
finery contained a unique plant for the dis 
tillation of fatty acids from acidulated soap 
stock and for distillation of high free fatty 
acid oil prior to refining. The margarine is 
made according to the somewhat standardized 
formula of 60 percent hardened rapeseed oil, 
40) percent liquid oil which is emulsified in 
the ratio of 80 percent fat to 20 percent water 
with addition of salt, carotene and potato 
meal. No diacetyl or glucose is added. (W.H 
Goss and K. S. Markley, PB 25675; Sep. 1945 
6 p.; M. $1; P. Si 


The Production of Synthetic Fuels by th 
Hydrogenation of Solid and Liquid Carbon 
wceous Materials—This report describes th 
principal methods of producing synthetic fuels 
by high pressure hydrogenation of coal and 
tar, as practiced in Germany. The various 
techniques of operation, designs of equipment 
and characteristics of the products are ck 
scribed, and whenever possible, the relative 
merits and best uses of the different items 
are discussed. Important economic featur 
of the industry are analyzed so that there is a 
technical basis for evaluation of the various 
phases in the light of existing local conditions 
The data in this report were obtained cither 
interrogation of personnel, examination of do 
uments collected from various plants, or 
visual observation. Among the processes «i 
scribed are the “Tief-Temperatur-Hyd 
crung,” or low temperature hydrogenation. 
and the Pott-Broche process. Appendix \ 
contains tables among them being a table ot 
German coals used for hydrogenation, th 
“brown” coal being used at Leuna and Wess 
ling and bituminous coal at Gelsenberg and 
Polity, and another table giving the summary 
of operation data for sump phase hydrogena 
tion. Appendix C gives preparations for 5155 
catalyst, and Welheim gas phase catalyst No 
K 536. (John H. Howell and Roy M. Craw 
ford, PB 27701; Aug. 1945; 121 p.; M. $3}; 
P. $9.) 


Production of Beryllium, “Degussa” —<A <e- 
tailed account of the method for producing 
metallic beryllium as practiced at the Deutsche 
Gold and Silber Scheide Anstalt plant at Frank 
furt. The process is carried out essentially in 

| two phases: first, the preparation of pure 
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Football 
isn’t played in 


Clad in track suit, what chance would a player 
have against a team equipped with the “armored” 
togs of football! 


In many phases of production involving paper 
... essential industrial papers, that is... it also 
becomes vital to provide proper physical and 
chemical characteristics to withstand “unneces- 
sary roughing”. Modern MOSINEE papers for 
the plastics industry, for instance, are engineered 
specifically for plastics requirements. For the 
electrical industry and other mechanical applica- 
tions, MOSINEE paper characteristics are pro- 


track trunks 


0 


vided for maximum arc resistance, high dielectric 
strength, low moisture absorption, high strength- 
weight ratio. For other products and processes, 
MOSINEE creates special stretching papers, high 
tensile, high fold and tear resistance, high absorp- 
tion or moisture repellency papers ... controlled 
maximum-minimum pH, and other scientifically 
created papers ... dependable in uniformity and 
performance. 


MOSINEE paper technicians are prepared to 
equip the paper you need with characteristics that 
improve product and production. Call MOSINEE. 


PAPER 


Please address 


MOSINEE WISCONSIN letter 


Attention 


Paper Makert 
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7 BuT BACKED BY 
YEARS of EXPERIENCE 


Rotary type, that because of its 
design and construction will op- 
erate at slow speed. Due to large 
internal pumping chambers it will 
handle liquids that contain solids 
or substance in suspension. Rotor 
is of an inverted bearing construc- 
tion that places the bearing directly 
under the rotor load . . . packing 
glands are spring loaded type with 
metal sealing rings that assure per- 
fect sealing under vacuum on pres- 
sures. Easily removed for cleaning 
or repairing. Thomson pumps will 
successfully handle chemicals, naph- 
tha, oils, syrups, sugar, food 
products, soap, pharmaceuticals, 
water, etc. 

Send for complete information. 


THOMSON PUMP & EQUIPMENT CO Inc. 
717 WEST 11TH. STREET 
LOS ANGELES 15, CALIFORNIA 


ANNEALING silica ware is only one LASTS 
step in Amersil’s research program 2 


designed to produce silica and quartz mini 


ware that lasts longer on the job. 


Amersil now offers an engineering 10 
service which includes development, 


research, design, controlled manufac- TI M £ S 
ture of major silica ware units, selec- LON » 
GER 


tion and purchase of auxiliaries— all 
under one contract—one responsibility. 


If you have a problem involving ex- Sit ANNEALED cAMe® 
treme temperatures and highly cor- — states they “964 
rosive operating conditions—get in times 
touch with an AMERSIL engineer. have not been omendion 


*Name request 


COMPANY 


5, N. J. 
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anhydrous lium chloride using the min- 
eral beryl as the ore; and second, the electro- 
lytic production of beryllium, which is about 
99 percent pure. (W. B. C. rn PB 


25668; Nov. 1945; 12 p.; M. $1; P. $1.) 


Anti-Oxidant 4010—This anti-oxidant was 
especially developed for the protection of 
tires, conveyor belts, and certain cable jackets 
against fatigue cracks. It does not provide 
protection against aging through sun 
but may be mixed with paraffin and crite. 
The claim is made that this product is superior 
to all others including American products 
based on phenylbetanaphthylamine and di- 
phenyl-p-phenylenediamine. Product 4010 re- 
places in whole or in part the use of phenyl- 
mine. The results of testing are given in 
tabular form. In German. (I. G. Farbenindus- 
trie, PB 17640; Mar. 1939; 9 p.; M. 50c; 
P. $1.) 


The Development of New Dyes and Color 
Application Processes in Germany and Italy 
during World War Il—This account surveys 
the German (I. G. Farbenindustrie) and Italian 
(Montecatini) dye laboratories to determine 
the new dyes and intermediates and new color 
applications developed during the war years, 
with particular attention to developments 
adaptable to the production of military prod- 
ucts. Although research in Germany and Italy 
was at a low ebb during the war, the investigat- 
ors report over one hundred new dyes. There 
is a general discussion of dyestuff developments 
in the two countries, and a total of 87 appen- 
dixes each giving individual specifications for 
new dyes and color applications. For parts 1 
and 2, see PB 31002 and 31003 —T 
(M. A. Dahlen, PB 31004; Oct. 1945; 462 
p-; M. $10; P. $31.) 


Manufacture and Use of Some German Syn- 
thetic Adhesives and Raw Materials—This is 
a report on German synthetic adhesives. A 
number of firms were investigated and their 
manufacturing methods described. Products 
discussed are: (1) P600 cold setting glue, made 
by reacting phenol, 30 percent formalin, and 
caustic soda; (2) “Pressal,” fundamentally 30 
percent melamine formaldehyde resin and 70 
percent starch; (3) “Polystal UII,” which is 
a 50 or 70 percent solution of “Desmodur 
TH” in ethylacetate; (4) “Desmodur T,” 
which is a mixture of 216 and 214 diisocyanate 
toluene; (5) “Desmodur TH,” which is pro- 
duced by reacting “Desmodur T” with tri- 
methylolpropane and butanediol; (6) various 
“Desmophens,” made by reacting a polyhydric 
alcohol with adipic and alone or with phthalic 
acid; (7) “Maltopren,” made by mixing “Des- 
mophen $8,” “Desmophen 800,” and carbon 
black; (8) Kaurit, made by reacting 30 percent 
formalin with urea; (9) “Iporka,” made by 
reacting urea, hexantreal, and formalin; flow- 
sheets of some of the processes are also given. 
(N. A. De Bruyne, PB 27072; Jan. 1946; 67 
p-; M. $2; P. $5.) 


Cellulose Acetate Manufacture at Schering 
A. G., Berlin—The production of “Triacetate- 
Folie” is described. This is produced only 
by the Schering A. G. and is a special cellulose 
acetate film, used for cable wrapping, reported 
to be outstanding because of its unusual heat 
resistance. Cellulose (cotton linters or alhpa 
cellulose from wood pulp) is treated in a 
glacial acetic acid bath for 5 hr. The acid is 
then drained. A special charging mixture is 
then used consisting of 40 parts acetic anhy- 
dride, 20 parts H,SO,, 40 parts benzene and 
0.5 percent HCIO,, based on weight of cellu- 
lose. The cellulose is still in the wool form 
and the benzene is important in preventing 
solution as the acetylation process progresses. 
This is called the key to the whole process. 
Maximum theoretical possible acetylation of 
62.5 percent is obtained, which the Schering 
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YEARS PERFORMANCE SELLS 
USER TWO BeWs 


Distinctive Features of B&W Integral Furnace 
Boilers That Assure Faithful Performance: 


1. Water-cooled furnace sidewalls and roof are of the same 
durable stud-tube construction used in large central-station 
boilers 


2. Deep furnace, fired from one end, provides ample space 
for complete combustion. 

3. Bare metal blocks cover and protect the tubes of the water- 
cooled furnace floor, provide a surface readily cleared of ash. 


Again it’s the story of “satisfied customer 
comes back for more”...a story that has been 
an old one with B&W for many years. 

Old, too, were the boilers the story’s about — 
two B&W longitudinal-drum boilers pur- 
chased by The Lunkenheimer ge | of 
Cincinnati back in 1901 —and still in daily 

ration at the time they were removed for 
plant expansion only last year. 

In testimony to the performance of these 


4. Self-draining superheater design prevents accumulation 
of water in the tubes, and a stud-tube wall shields the 
second and third banks from direct furnace radiation. 


5. Tubes of the third bank, which is in the zone of coolest 


gases, act as down-comers, insuring rapid, positive circule- 
tion at all loads. 


veterans, the two new units that replace them 
also bear the B&W name. They are modern 
B&W Integral-Furnace Boilers, a type that 
has won sweeping acceptance in almost ev 
major industry for high availability and con- 
tinuity of service...for rapid res to fluc- 
tuations in load demands...for the production 
of clean, dry steam... for onal economy 
with all types of fuel. 
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Hundreds of industrial plants 
throughout the world use thou- 
sands of our multiple hearth 
furnaces for roasting, calcining, 
drying and revivifying ores, con- 
centrates, sludges, pigments, 
limestone, bone char, etc. eco- 
nomically and efficiently. 


Accurate temperature and close 
control of furnace atmosphere 
assured. Nichols engineers ovoil- 
able for consultation. 


Bulletins on request. 


& RESEARCH CORP. f§ 


WALL TOWER—NEW YORK 5,N. Y. 


NOVEMBER 


officials claim is responsible for the excellent 
electrical properties. Complete remov al of the 
catalyst (HCIO,) is effected by keeping the 
acetate in the wool form, this resulting im 
markedly improved heat resistance. It is also 
claimed that the dye used for coloring (Ciba 
Blue 2R) has a definite stabilizing effect. A 
diagram of the acetylating equipment is in- 
cluded. Also included is a report, in German, 
of the process for the production of the cellu 
lose triacetate, by Dr. Hinz, and a sales book 
let also in German on its properties and uses 
(J. Frederick Mvers, PB 25663; Jan. 1946; 14 
p.; M. $1; P. $1 


Production of Aluminum Sulphate Giulini 
Che report deals with the Gebruder Grulini 
plant in Mundenheim, Ludwigshafen. This 
plant was the principal producer of aluminum 
sulphate in Germany. The plant and opera 
tion is described briefly together with a sum 
mary of the products made. An analysis of 
the various products is included. The alumi 
num was produced in the following strengths 
14-15 percent, 17-18 percent, 22-23 percent, 
and an ersatz sulphate of 9-10 percent. (Horn 
Freeman, PB 23809; Nov. 1945; 5 p.; M 
50c.; P. $1.) . 


Use of Monochlorabromomethane by the 
German Navy and Air Force as a Fire Extin 
guishing Agent—This report includes a dis 
cussion of the chemical propertics of mono 
chlorobromomethane and its use as a fire 
extinguishing agent. Monochlorobromomethane 
was developed and tested in 1939-40 by the 
I. G. Farbenindustrie A. G. As prepared com 
mercially, it was commonly known as “C-B.” 
This material was submitted to the German 
Army, Navy and Air Forces as an improved 
gas fire extinguishing agent. An extensive in 
vestigation had been carried out by the German 
Navy to develop a substitute for methyl bro 
mide and mixtures of methyl bromide, used 
aboard naval vessels in fixed gas fire extinguish 
ing systems. Extensive tests to determine the 
toxicity of “C-B” were conducted in 1940-41! 
by the Reich Public Health Office at the 
request of the German Navy. Based on actua 
fire tests and toxicity reports, the Oberkom 
mando der Kriegsmarine in August 1941 ap 
proved “C-B” as the only gas fire extinguishing 
agent to be used on German naval vessels. In 
1942, Junkers/Dessau undertook a research 
project to develop for the Luftwaffe a light 
reliable extinguishing system to control fires 
in aircraft caused by incendiary shells or rup 
tured gasoline fuel lines. Tests established 
‘that “C-B” discharged by carbon dioxide gas 
pressure was the most efficient fire extinguish 
ing agent available for this purpose. This 
mixture—65 percent “C-B” and 35 percent 
CO,—was called “Dachlaurin” or “D-L.” The 
Luftwaffe in March 1945 approved a fir 
protection system for military aircraft using 
“C-B” as the fire extinguishing agent. New 
facilities to manufacture and bottle “C-B 
were never fully completed before the end 
of the war. Graphs, diagrams and photograph: 
FE.mmett A. Scanlan and E. Benner Hitchcock, 
PB 22808; Sep. 1945; 48 p.; M. 50c; P. $4 


The Synthesis of Hydrocarbons and Chem- 
icals from CO and H,—This report describes 
the commercial application and development 
in Germany of the synthesis of hydrocarbons 
and chemicals from CO and H, during th« 
war. The development took place along seven 
main lines. First was the Fischer-Tropsch (F1 
process. By this method were produced sp« 
cial chemicals and chemical raw materials. In 
addition, there could be made poor quality 
gasoline, diesel oils, and intermediates for the 
production of special Jube oils and deturgents 
The second development was the ‘“Synol” 
process. By this process were produced mainly 
higher alcohols. These alcohols were almost 
exclusively straight main terminal alcohols 
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help speed 
your work with 


uccEssFUL fabrication with Stain- 
S less Steel needs exact methods. 
But these methods are difficult only 
when operations are inordinately 
severe or where an unusual alloy has 
had to be selected to withstand un- 
usually severe conditions. In over 
990% of the cases, Stainless Steel fab- 
rication is not difficult . . . it is just 
different. 

In this authoritative textbook, 
just off the press, these differences in 
fabricating techniques are thoroughly 
discussed. 

Here in practical form are assem- 
bled the very latest findings on Stain- 
less Steel welding, riveting, soldering 
and joint design—on machining, cut- 
ting, forming, annealing and pickling 
—on surface finishing and protection. 

Here are listed for handy reference 
the various U-S-S Stainless Steels 
we produce—their physical proper- 
ties and chemical compositions— the 
forms and sizes in which they are 
available—their resistance to various 
reagents, 

This book is FREE—send for your 
copy. Use it as a guide to successful 
workmanship. And when unusual 
conditions confront you, ask for the 
assistance of our Stainless Steel 


specialists. 

U-S*S STAINLESS STEEL 
tainiess Steel not only in nm 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York different analyses bet ia the 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago most 
COLUMBIA STEEL COMPANY, San Francisco enywhere obtalashia, 
NATIONAL TUBE COMPANY, Pittsburgh Our engineers are specialists in 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham and 
United States Stee! Supply Company, Chicago, W arehouse Distributors in the use of Stainless. 

United States Steel Export Company, New Yo 
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TAINLESS, A 


Fifty years of experience in build- 
ing industry's specially designed 
and fabricated equipment—plus 
unexcelled engineering, modern 
production facilities, manufac- 
turing skill, constant X-ray and 
manual inspections—is your as- 
surance that National can fabri- 
cate your most intricately de- 
signed equipment with depend- 


ability, speed and economy. 


OPEN HEART 


LLOY and CLAD STEELS” 


Pr 


ANNEALING BOX COMPANY 


Stress Relieving - X-ray 
Pledged to Quality Since 1895 
WASHINGTON, PENNA. 


API-ASME Codes - 


Pressure Vessel 40° 1.D.. 95-3 4" 
long—-7 8° Plate. 3507 


AP 1.-AS.MLE. Code. 


with a carbon content up to C,. In addition 
olefines and esters were also produced. The 
third development was the synthesis of high 
melting point waxes. This work was done at 
the Kaiser Welhelm Institute and was only 
done on a laboratory scale. The products of 
this synthesis were wide mixtures of high boil- 
ing waxes with molecular weights as high as 
10,000. The fourth development was the 
“isosynthesis” worked out on a_ laboratory 
scale at the Kaiser Wilhelm Institute. By 
this method may be produced mostly low 
boiling isoparaffins, isobutane being the largest 
individual component. The fifth development 
was the isobutanol synthesis. The sixth devel 
opment was a new synthesis of methanol which 
may be carried out at 30 atm. This work was 
done on a laboratory scale and resulted in the 
assembly of a pilot plant. The seventh devel- 
opment was the OXO-synthesis. By this 
method higher boiling alcohols are prepared 
by reacting olefines with CO and H, over 
cobalt. These seven processes are of consid 
erable importance since a wide range of prod- 
ucts and many intermediary products may be 
produced which may be a as fuels, lubri 
cants, plastics, in lacquers, and detergents 
This report discusses each process in detail as 
to cost, products, catalysts and gives consid 
erable information as to the production of 
each of the plants in Germany. (E. H. Reichl, 
PB 22841; n.d.; 30 p.; M. 50c; P. $2.) 


Pentaerythritol: Derivatives and Byprodiicts 
—The folder contains business and technical 
correspondence on various compounds that 
can easily be obtained in the manufacture of 
pentaerythritol: (1) trimethylolnitromethane 
nitroisobutylglycerol), which could be an im- 
portant substitute for glycerol in the manufac 
ture of explosives, especially those for civilian 
use; (2) tetraaminotetramethylmethane disul- 
phate, which could also be used for explosives; 
(3) the so-called penta-byproducts; (4) penta- 
erythritol esters, which were tested for use as 
lubricants, especially those for weapons; and 
(5) pentaerythritol tetraacetate which is of 
interest as a carbon carrier. In German. (1. G 
Farbenindustrie, PB 17589; Oct. 1940-Aug 
1944; 94 p.; M. $1; P. $7.) 


The Production of Monomeric Vinyl Ace- 
tate in Germany—Monomeric vinyl acetate 
was produced in Germany by the vapor phase 
reaction of acetylene and acetic acid in the 
presence of zinc acetate catalyst at 170 to 200 
deg. C. The catalyst was supported on activated 
carbon and had a maximum life of 800 tons 
of vinyl acetate per 2.2 tons of catalyst, or four 
months at the rated capacity of 200 tons per 
month. The reactor was a tube and shell vessel 
with 50-mm. tubes 3.5 m. long in which the 
yield per pass was 32 percent. Development 
work indicated that 35 mm. tubes would effect 
higher yields. Efficiencies were reportedly very 
high with only traces of acetaldehyde formed 
(J. W. Biddle, PB 27700; Aug. 1945; 42 p. 
M. $1; P. $3.) 


Rohm und Haas, O. G., Darmstadt—The 
Rohm and Haas plant is one of the major pro 
ducers of cast methyl methacrylate sold under 
the name of Plexiglas. Plexiglas was made by 
the customary oven process. However, the 
water bath process had been worked out and 
a plant designed and erected. This process 
entirely different from British and American 
processes The water bath Pogo is 
covered in some detail. In addition the manu- 
facture of several other forms of methyl 
methacrylate are described which are used @ 
injection molding powders, compression mold- 
ing powders, and dental powders. An appendix 
includes a translation of the work by Dr. 
Trommsdorf on block polymerization which 3 
considered of great value. (W. Hunter and 
H. C. Raine, PB 23816; Sep. 1945; 43 p4 
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FORUM 


EDMOND C. FETTER, Assistant Editor 


MODERN MATERIALS MODERN METALS 


of Chemical & Metallurgical Engineering 


Acetic Acid vs. Materials of 


Chemical Plant Construction—Part I 


This is,Part I of a symposium in which manu- 
facturers evaluate their products for acetic acid 
service. Part II will be published next month. 


CARBON, GRAPHITE, 
KARBATE 


E. S. MALKIN 
National Carbon Co., Inc. 
Cleveland, Ohio 

ARBON, graphite and certain grades of 
C Karbate impervious carbon and graph- 
ite materials have been found satisfactory 
and chemically resistant by laboratory tests 
and commercial applications to all concen- 
trations of acetic acid at temperatures up 
to the atmospheric boiling point. Some of 
the services were a combination of acetic 
acid with hydrobromic, hydrochloric, and 
sulphuric acids, chlorinated organics, and 
other compounds made from acetic acid 
which in corrosive conditions de 
cidedly more severe than from acetic acid 
alone. The grade of Karbate materials 
recommended for use depends on the tem 
perature conditions and the impurities. 

Porous carbon has been used success- 
fully as a diffuser medium for mixtures of 
steam, formic, and acetic acids in agers in 
the textile industry. The pipe and fitting 
connections were all Karbate products. No 
corrosion or breakage from shock 
has occurred in over one year of service. 

Karbate graphite base products have 
been used in various industrial acetic acid 
processes as heat transfer and conveying 
equipment, such as plate and bayonet tank 
heaters, shell and tube evaporators and con- 
densers, centrifugal pumps, globe valves, 
and pipe and fittings. ‘The actual operating 
conditions for this equipment have not 
been made available by the users. However, 
it is known that acetic acid and combina- 
tions with other chemicals are present, and 
the equipment has been operated without 
any noticeable corrosion and with complete 
satisfaction for several years. 

Laboratory tests of Karbate materials in 
glacial and other concentrations of acetic 
acid at the atmospheric boiling points 
showed no discoloration of the acid and no 
ae in physical appearance of the mate- 
na 


_ In the manufacture of equipment, the 
individual Karbate parts, such as tubes and 
tube sheets, are cemented together with 
impervious, synthetic resin cements simi- 
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lar in strength, durability and chemical 
inertness to the Karbate products. “Na 
tional” No. 14 cement has been employed 
successfully in all Karbate equipment in 
acetic acid applications. Laboratory test 
joints made with No. 14 cement showed 
from none at all to small decreases in 
strength after several months exposure to 
various concentrations and temperatures of 
acetic acid. National No. 8 cement is 
slowly attacked by acetic acid and is not 
recommended for these applications. 


ALUMINUM ALLOYS 


ELLIS D. VERINK, JR. 
Aluminum Co. of America 
New Kensington, Pa. 
F° MANY years the mutual compatibility 
of aluminum and acetic acid has been 
recognized. Aluminum equipment has long 


Aluminum tanks of welded construction for storage of acetic acid 
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Fig. 1—Curves showing rate of attack 


of acetic acid on aluminum 


been in use, not only for the production of 
acetic acid and acetic anhydride, but for 
the production of many products in whose 


manufacture acetic acid is employed. 


For example, in the manufacture of 
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Lowest Capital 
Installation Cost 
Per Ton= 


Sutton, Steele & Steele 


AIR 
TABLE 


HE Air Table makes the same effi- 

cient separation regardless of ups 
and downs of business activity or fluc- 
tuating prices. 


The Air Table does not require acces- 
sory equipment such as pumps, piping, 
etc., which are so hard to get today. 


Now thot financial adjustments 
have taken away surplus capital, 
the operator needs the least ex- 
pensive installation. On materials 
suited to Air Tabling, capital in- 
stallation costs of the entire 
plant, from crusher to finished 
product, are one-third less than 
any wet plant on the same ma- 
terial at the same tonnage. 


Air Tables are very sensitive agem c 
gravity separators, able to handle high 


tonnage of properly sized materials as 
coarse as '/," and as fine as 48 mesh, 
below which Sutton, Steele & Steele 
Controlaires are used. 


@ Our engineers will be glad to help solve your 


separating or concentrating problems and sub- 
mit recommendations. Send sample 
tory tests. 


for labora- 


SUTTON, STEELE & STEELE, INC 


FRANCISCO, CALIFORNIA 
FOR BETTER PRODUCTS - Fas 
PROCESS — 


cellulose acetate, aluminum is used for 
storage tanks, acetylators, precipitators and 
centrifugal extractors. Of particular im- 
portance in this field is the fact that acetic 
acid can be handled without danger of dis- 


Table I—Results of Tests With 25S 

Aluminum Immersed in Glacial Acetic 

Acid at Various Temperatures; Duration 
of Tests—48 Hours 


Average Mils 
Temperature Per Year Remarks 
77° F. 0.45 Speci dulled and irrri- 
descently stained. 
125° F 1.6 


Immersed areas stained and 
dulled, portion in vapors 


160° F. 4.7 Immersed areas stained and 
dulled, portion in vapors 
darkened. 

I mumersed areas had dull white 
appearance, portion in vapor 
noa-uniformly stained. 


Size of specimens was 3 in. x \ in. x 0.064 
in., exposed area 2.775 sq. in. 


Table [11—Typical Mechanical Properties of Aluminum Alloys 


coloration. Therefore, “water whiteness” 
of acetic acid and products made from 
acetic acid is assured by use of aluminum 
equipment. 

The rate of attack of aluminum b 
acetic acid is indicated in Fig. 1. It wi 
be noted that at room temperature the 
attack is of the order of | mil year 
regardless of concentration. As the tem- 
perature is increased, the rate of attack is 
substantially increased; however, even at 
boiling temperatures, attack by glacial ace- 


Table [1—Elements in Aluminum Alloys 


Alloy 
agnati S. Mn Meg. Cr. 
Alleys Percent Alloying Elements 
638 2.5 0.2% 
618 O06 1.0 
Cast Alloys 
5.0 
B24 1.8 3.8 
7.0 ‘ni 0.3 


Yield 

Alloy and Strength, Strength, : — la 

Temper Ib. persg. in. th. per sq. in. sheet Round Rod Brinel! ib. per sq. im. Ib. per ag. io. 
2-0 ,000 13,000 KS) 45 3 9,500 5,000 
28-1/2H 14,000 17,000 4 » 32 11,000 7,000 
3-H 21,000 * 24,000 5 15 4 13,000 8,500 
30 6,000 16.000 pa 11,000 7,000 
38-1/2H 18,000 21,000 8 16 “0 14,000 9,000 
38-H 25,000 29,000 4 10 5S 16,000 10,000 
528-0 14,000 29,000 % 20 46 18,000 17,000 
§28-1/2H 29.000 37,000 10 “4 67 21,000 18.000 
523-H 34.000 41,000 7 8 85 4,000 19,000 
61S-W 21,000 35,000 22 65 13,500 
61S-T 40.000 45.000 12 17 95 30,000 13,500 
43 9,000 19,000 — 6.0 40 14,000 6,500 
356-T6 4.000 33,000 40 70 27,000 8,000 
406 9,000 19,000 12.0 BS) 14,000 5,500 


Are they short lived? 


FOR 
Alkaline and Caustic Filtrations 
Are Your Filter Cloths Costing Too Much? 
Do they “gum-up” and give a poor fitrate? 


Do you wish to lower your filtration costs and 
improve your filtrate? 


for 
“LONG LIFE” filter cloths 
TRY 
HORATEX 


For additional information and samples write: 


METAKLOTH COMPANY 


LODI, NEW JERSEY 
WM. L. BARRELL CO. Inc.. 40 Worth Street. New York. N. Y.. Sales Agents 
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—Designed and built 
to serve your specific 


storage requirements 


Pressure spheres for the storage of liquids and gases aré 
designed and built by Pittsburgh-Des Moines to mee 
individual needs—in any type or capacity, and with ac 
cessory equipment suited to the particular requirements 
of the job. Our complete service is based upon man 

years of practical experience in this field, a continuous 


program of advanced research, superior fabricating 
facilities, and dependable construction craftsmanship 
Your inquiry for an engineering consultation and esti 


mates is invited, without obligation of any kind. 


PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA., 3417 NEVILLE ISLAND—DES MOINES, IOWA, 916 TUTTLE STREET 
NEW YORK, ROOM 990, 270 BROADWAY + CHICAGO, 1207 FIRST NATIONAL BANK BUILDING 
DALLAS, 1216 PRAETORIAN BUILDING + SAN FRANCISCO, 606 RIALTO BUILDING - 
SEATTLE, 507 FIRST AVENUE, SOUTH 
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tal WESTON 


: 


ae 60° 


----- RED INDEX shows the highest 
- or lowest temperature reached! 


Simply swing the red index to the low side of the temperature pointer, and 
the index will move to the lowest temperature reached, and remain there 
until manually reset. For highest temperature record, simply swing the red 


index around to the high side of the pointer. 


The index movement in no way impairs the guaranteed high accuracy of 
the WESTON Thermometer. 


Thus the WESTON Maximum-Minimum Thermometer provides, at only 
slightly above ordinary thermometer prices, a means of obtaining high or 
low temperature records on equipment or processes where these extreme 
temperatures are critical. Ideal for transformers, sterilizers, ovens, chemical 
equipment, food processing, etc. For complete information, consult your 
nearest WESTON representative. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 


Wood! 
acid 


Dehydrator 


Heater 
* 
— 
= To vacuum 
od 
Condensers Vacuurn receivers 
Stora 


CD Lquipment may be made of aluminum 
Equipment already made of aluminum 


Fig. 1—Flowsheet showing use of alu- 
minum equipment in manufacture of 
acetic acid from wood 


tic acid is of a very low order. Table I 
shows the effect of increasing temperature 
on the rate of attack on 2S aluminum by 
glacial acetic acid. 

Ihe data given in Table I were obtained 
with conffnercially pure aluminum; how 
ever, the alloys listed in Table II should 
exhibit comparable resistance to acetic 
acid. These alloys are the most corrosion 
resisting aluminum alloys. Table HI lists 
some typical mechanical properties. 

Fig. 2 is a flow chart for the manufac- 
ture of acetic acid by the destructive dis 
tillation of wood, showing diagramatically 
the pieces of equipment which have been 
successfully made of aluminum, as well as 
those which experimental data and instal- 
lations indicate could be successfully made 
of aluminum. 

The allovs which should be used for 
each of the elements - the svstem follow: 
Storage tanks—2S, 3S, 52S, 615; stills—3S, 
52S, 51S; 52S, 61S; piping 


—2S, 3S, 61S; valves and fittings—+43, 
B214 alloy; manholes, etc.—356, 406 
alloy. 


DURIMET AND CHLORIMET 


W. D. STALEY 
The Duriron Co., Inc. 

New York, N. Y. 
vrimet T (22 Ni, 19 Cr, 3 Mo, 1 Cu, 
1 Si, 0.07 max C.) and Durimet 20 
(29 Ni, 19 Cr, 3 Mo, 4 Cu, 1 Si, 0.07 
max. C.) possess satisfactory resistance to 
both crude and pure acetic acid in all con- 
centrations at temperatures normally en- 
countered. This is in contrast to stainless 
steels of lower alloy content which often 
show border line passivity in acetic acid 


590 Frelinghuysen Avenue, Newark 5, New Jersey 
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service, particularly at higher concentrations 
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Section of petroleum cracking unit made of 
B&W Croloy 25-20 Stainless Steel Tubing 


for Any Process Requirement 


FINDING the right tubing—seamless or welded—for any 

chemical processing requirement is greatly simplified when the problem is 

put up to Babcock & Wilcox. At B&W your problems are considered in the light 

of exceptionally broad experience in supplying tubing for applications 

requiring resistance to corrosion, oxidation, creep and other adverse condi- 

tions in high and low temperatures. This B&W experience embraces an excep- 
tionally wide range of steels—from simple low carbons to high alloys, including stainless 
and other corrosion-resistant steels, carbon-molybdenum steels, and the many 

special BAW Croloys developed expressly for refinery and other chemical process services. 
Matching tubes to jobs—finding the analyses best suited for your particular 

service conditions—is a specialty with B&W. So bring your problems to B&W to be 
sure of getting tubes that will give the most satisfactory and economical service. 


TA 13878 


Other B&W Products 


THE BABCOCK & WILCOX CO. 
85 LIBERTY STREET + NEW YORK 6, N. Y. 
Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service + Water-Cooled Furnaces * Super- 
heaters * Economizers * Air Heaters * Pulverized-Coal 
Equipment + Choin-Grate Stokers + Oil, Gas and Multi- 
fuel Burners * Refractories © Process Equipment, 
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WILLSON RUBBER MASK GOGGLE 
X40 Series—especially designed for 
chemical process industries. 


TO MAKE YOUR EYE SAFETY PROGRAM WORK 


Your by-word may be “Safety First” — 
and it should be. But to most workers, 
comfort—or the lack of it—determines 
whether they wear the goggles or carry 
them around in their pockets. 

Here is a rubber mask goggle that over- 
comes the usual objections. Its resilient 
rolled edge acts as a shock absorber and 
combines wearing comfort with protec- 
tidn against impact. The rolled edge fits 
all’ facial contours to assure snug fit, 
without pressure, excluding dust, flying 
particles and splashing liquids. 

Maximum eye protection is afforded 
by Super-Tough* heat treated lenses 
whose large triangular shape permits 
wide vision. And the goggle may be worn 
over prescription glasses in comfort. 


Lenses are easily replace- 
able in the pliant rubber 
frame when they become 
pitted or scratched. 


Ventilated goggle illus- 
trated. Also available in 
non-ventilated type for 
maximum protection against 
dust and splashing chemi- 
cals and acids. 


For help on your eye protection problems, consult* 
your Willson Distributor or write direct. 


ROO. e 


GOGGLES + RESPIRATORS + GAS MASKS - HELMETS 


PRODUCTS INCORPORATED 


Esteblished 1870 


223 WASHINGTON STREET, READING, PA. 


and temperatures. 
satisfactory over the entire range of con- 
centration, 
show good resistance under nonaerated and 


In addition to being 


Durimet ‘T and Durimet 20 
reducing conditions. 

Laboratory test data indicates negligible 
rates of corrosion as shown by the results 


in the accompanying table: 


Corrosion Rate on Durimet T in Boiling 
Acetic Acid 


Mils Penetration 


Percent Acid Per Year 
10 0.08 
50 0.20 
75 0.08 


0.10 


Typical of laboratory tests on Durimet 
20 is a test in an aerated solution of 70 
percent acetic acid, 16 percent. salicylic 
acid and 14 percent water at normal tem- 
perature. The greatest loss was equivalent 
to 0.6 mils penetration per year. 

rhe limiting temperature for Durimet T 
and Durimet 20 in acetic acid is not known 
definitely but these alloys have been found 
unsuitable for handling strong acetic acid 
at temperatures over 300 deg. F. with 
pressures above 150 Ib. per sq.in. 

Numerous cases may be cited of results 
under actual service conditions and this 
information is generally more dependable 
than laboratory data for selecting the most 
suitable alloy for the job. Reference will 
be made to installations that include prima 
rily Durimet pumps and valves inasmuch as 
these Durimet alloys are available only in 
the cast form, except for limited quantities 
of Durimet T bar. It is expected that 
Durimet 20 bar and sheet can be supplied 
at a later date. 

Durimet equipment is giving satisfac 
tory service under the following con 
ditions: 

1. Durimet T pumps: 20 percent acetic 
acid and 3-5 percent sulphuric acid at 
room temperature. 

2. Durimet T pumps: Glacial 
acid containing less than 0.5 percent cach 
of sulphuric acid and sodium bichromate 
at 80 deg. F. 

3. Durimet T plug valves: 10 percent 
acetic acid and mercury salts at atmos 


, pheric temperature. 


4. Durimet 20 valves: Crude acetic acid 
with some formic acid at 200 deg. F. 
(Durimet 20 valves in good condition after 
eight months where valves in stainless com 

sitions of lower alloy content had failed 
in about three weeks). 

5. Durimet T valves, fittings, hose con- 
nections and gage glass fittings: Strong 
vinegar at normal temperatures. 

Equipment available in Durimet T and 
Durimet 20 includes pumps, valves, steam 
jets, fittings, tank outlets and special items 
designed for production in stainless steel. 
Some of these items are more readily avail 
able in Durimet 20 than Durimet ‘I be 
cause Durimet 20, being somewhat superior 
to Durimet T for certain applications, ha 
been selected as a “standard” for produc 
tion reasons. 7 

Chlorimet 3, a nickel-base alloy (62 Ni, 
18 Cr, 18 Mo, 3 Fe and 0.07 C) possesses 
good corrosion resistance to acetic acid and 
is the preferred high strength alloy for & 
ceptionally severe conditions. Althoug!: ths 
alloy possesses good resistance to most 
acids, particularly under oxidizing co® 
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molded packing 


the most talked 
about “VEE” type 


Packing users all over the country ore 
talking about the new packing that 
seals completely with simple finger- 
tightening . . . that is entirely avfomatic 
in performance .. . that stands up long- 
er under grueling service! 

Here are some of the many features 
that make PALMETTO PYRAMID worth 
talking about—and installing! Its seal- 
ing action is effected by internal pres- 
sure...the greater the internal pressure 
—the tighter the seal. A unique “arrow- 
head reservoir", which stores and dis- 
tributes the lubricant . . . plus the un- 
usually heavy wall construction . . . 
reduces wear and adds to service life. 
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Monvfacturers of PALMETTO Packings 


BRONX BLVD. AT 238th ST. 
Plants at New York, N. Y. and North Wales, °a. «© 


NEW YORK 66, N. Y. 


PALMETTO PYRAMID gives exceptional 
performance on recipre cating as well as 
rotating equipment .. . is recommended 
without reservation for a wide variety 
of services and conditions. 


if you are operating hydraulic or pnev- 
matic equipment—under tough condi- 
tions—it will pay-you to investigate the 
PALMETTO line of Molded Packings. 
There's plenty of talk about their per- 
formance — because longer, more effi- 
cient,, more economical service always 
gets talked about! Write now for full in- 
formation on these PALMETTO Molded 
Packings: PALMETTO PYRAMID, 
PALMETTO “U-RING", PALMETTO KUP 


and PALMETTO FLANGE. 


New York 66, N .Y. 
literature on 


Send 
PALMETTO Pyramid and 
other Mol 


ded Packings. 


PALMETTO FLANGE 


GREENE, TWEED & CO. 


GT-1567 


Send PALMETTO 


representative to 
discuss pa 


on 

‘ 

at 
cu 
ite 
nt 
id 
PALMETTO KUP 
d 
It pays to know your 
PALMETTO Distributor!”’ 
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OIL BURNER 


insures stability of 
ignition in burning 


waste materials 


It operates with waste material [pumped directly to the burner and 
blended with fuel oil within the venturi chamber. 


Type "S-A-D" Steam Atomizing Dual Fuel Oil Burner insures stability of 


ignition; reduces obnoxious fumes and stack solids; uses steam or com- 


pressed air for atomization; functions entirely on fuel oil where supply 
of waste product is intermittent; operates continuously without clogging 


or cleaning. 


Write for your copy of Bulletin 21, it describes Type “S-A-D" in detail. 


Main Offices & Factory: 1235 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 


Texas Office: Nationa! Bank Bidg .‘Houston 


NETTCO 
Model WT 


Agitator Drive 
Unit 


For nearly half a century, the New England 
Tank & Tower Company has developed 
standardized parts and units which can be 
economically combined to provide highly 
specialized stirring equipment of many 
sizes, types and ratios. The economy, sound 
engineering, and rugged construction of 
NETTCO equipment are contributing im- 
portantly to the efficient operation of many 
a well-known process plant. End your 
agitating problems — once and for all — 
with dependable NETTCO Equipment! 


Write for Catalog. 


NEW ENGLAND 
TANK & TOWER: COMPANY 


G7 THESTON STREET, EVERETT 49, 


ditions, plant and laboratory tests have 
shown no appreciable attack on Chlorimet 
2 in anhydrous acetic acid—organic com- 
pound mixtures which are reducing in 
nature. 

Chlorimet 2, a nickel base alloy (62 Ni, 
32 Mo, 3 Fe and 0°10C) is not suggested 
for acetic acid applications because of the 
excellent corrosion resistance of Chlorimet 
3 and the somewhat lower cost of Chlori- 
met 3, 


GLASS LINED STEEL 


0. I. CHORMANN 
The Pfaudler Co. 
Rochester, Y. 
LL. CONCENTRATIONS of acetic acid, at 
room temperature, may be successfully 
stored in single shell, one-piece, glass lined 
steel equipment, up to and including a 
maximum capacity of 8,000 gal. and a 
maximum internal pressure range of 40 to 
80 Ib. per sq.in., depending upon steel 
thickness and type of heads specihed., 

The normal maximum capacity is 4,500 
gal., yet this capacity may be increased to, 
but not exceeding §,000 gal., after careful 
consideration of all the conditions in 
volved. Chemical durability of Pfaudler 
standard glasses, as applied to a steel base, 
is excellent towards acetic acid. This is 
equally true for acetic anhydride. 

Table I gives the corrosion rates for 
various concentrations of acetic acid, at 
room temperature, for Pfaudler standard 
glasses that would be specified for this 
service. Based upon a minimum thickness 
of the cover coat of glass of 27 mils and a 
maximum thickness of 36 mils, the esti 
mated life of the glass is excellent. 


Table I—Corrosion Rate of Pfaudler 
Standard Glasses in Acetic Acid at 
Room Temperature 

Acid Con- 


centration 


Number o [Glass 
Percent 2 


42 42PF 
Mils Penetration Per Year 
0 0038 0. 0080 0.0057 
0037 0 0039 0.0019 
ooo 0 0 O19 
0 0328 0 005s 
0 0390 0 
0 0020 0 
0.0038 0 005s 


0.0019 0 0041 


When jacketed glass lined steel equip 
ment is considered for conducting reactions 
involving acetic acid at elevated tempera 
tures and pressures, some modifications 
with respect to types of equipment and 
capacities are necessary. 

For reaction units involving elevated 
temperatures and pressures, there are two 
standard series of glass lined steel units to 
select from in order to meet a given set of 
operating conditions. 

The first type of standard glass lined 
steel reactors cover a capacity range of 5 
to 2,000 gal., but owing to the fact that 
the top head is held in place by clamps, 
the maximum allowable internal working 
pressure and the jacket pressure is som 
what less than in the case of the jacketed 
one-piece, glass lined steel reactors, ‘Ths 
standard type reactor, known as the P, 5, 
M, L, LL, XL and XXL series, covers an 
internal pressure range of 15 to 38 Ib. per 
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HE SK Liquid Mixing Eductor operates on the jet prin- 
4 . ciple—contains not a single moving part. 


One liquid, under pressure, issues from a jet orifice 
at high velocity. It entrains another liquid—and, 
through extreme turbulence and friction, the two liquids 
are thoroughly mixed in any desired proportion. 


Used both internally and externally (see drawings) 
these space-saving units daily are being applied to the 
proportioning of wetting agents, fertilizers, and 
insecticides—to the diluting of concentrates—and 
to the blending of fluids in such operations as commer- 
cial water-softening. 

Jet-mixing of liquids has been pioneered by Schutte & 


Koerting—resulting in the accumulation of applica- 
tion know-how. Write today for Bulletin 2M. 


SCHUTTE & KOERTING CO. 
Wanufacturing Engineers 


1190.THOMPSON STREET + PHILADELPHIA 22, PA. 


JET APPARATUS - CONDENSERS AND VACUUM PUMPS - HEAT TRANSFER EQUIPMENT 
VALVES + ROTAMETERS - FLOWINDICATORS + GEAR PUMPS + STRAINERS 
OIL BURNING EQUIPMENT - SPRAY NOZZLES AND ATOMIZERS RADIAFIN TUBES 
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Powerful and rugged, Shepard Niles Cranes are 
available in any desired capacity and span—de- 
signed to handle greatly varying loads with pre- 
cision, safety and economy. Shepard Niles Cranes 
have the same sound, progressive features as do 
the Shepard Niles Hoists. A request will promptly 
bring illustrated bulletins. 


Sh my The experience and facilities 
of Shepard Niles engineers are 
e a rd ly i e S at your service. Plan ahead now 
for the right material handling 
CRANE HOIST CORPORATION attention. 
382 SCHUYLER AVE. @© MONTOUR FALLS, N. Y. 
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sq.in., and a jacket pressure range of 50 to 
100 Ib. per sq.in. 

Another type of standard glass lined 
steel reactors covers a capacity range of 350 
to 2,000 gal. They are of one-piece con- 
struction thereby permitting higher in- 
ternal and jacket pressures. ‘The internal 
pressure range is from 50 to 125 Ib. per 
sq.in., and the jacket pressure range from 
85 to 90 Tb. per sq.in. 

Test data on the chemical durability of 
Pfaudler standard glasses towards boiling 
acetic acid, are shown in Table II. The 
increase in temperature resulted in a de- 
crease in the corrosion resistance yet the 
life of the respective glasses is exceptionally 


good. 


Table I1—Corrosion Rate of Pfaudler 
Standard Glasses in Acetic Acid at 
Boiling Temperature 

Number of Glass 

2 42PF 


Acid Concentration 42 
Mils Penetration Per Year 


Percent by Weaght 


5 0 2508 0 45048 
40 0 0028 0 2401 
Glacial 0.0413 0.0826 


Taking the highest corrosion rate given 
in Table II, namely, 0.4595 mils per year 
for glass No. 42PF, and a minimum cover 
glass thickness of 27 mils, the life of the 
glass exceeds fifty vears. 

The standard types of glass lined steel 
equipment manufactured for the chemical 
industry have given satisfactory perform- 
ance for the chlorination, esterification and 
sulfonation of acetic acid. 

Attention is drawn to the fact that all 
jacket pressures must be reduced by the 
amount corresponding to a full vacuum 
within the inner glass lined steel shell 
whenever such an operating condition 
exists. 


SILVER 


L. C. BURMAN 
Baker & Co., Inc. 
Newark, N. J. 

ILVER is recommended as a material of 
S construction resistant to corrosive at- 
tack by acetic acid in all concentrations 
and at all temperatures. Excess oxygen in 
the solution has no effect upon the resist- 
ance of the silver to such attack. Palladium 
is equally resistant to attack by acetic acid 
but is considerably more expensive than 
silver though palladium-silver alloys are 
recommended for those situations where 
mechanical conditions require an alloy 
tougher than the comparatively soft and 
ductile silver. A feature of silver in organic 
operations is that many of the silver or- 
ganic compounds are colorless and there- 
fore not objectionable should small quan- 
tities contaminate the product. 

Apart from the use of silver for its cor- 
rosion resistance are the superior heat trans- 
fer qualities and the ease of fabricating 
complicated shapes. Coil and tubular con- 
densers and heat exchangers are success- 
fully used against acetic acid corrosion. At 
pressures beyond which solid silver or silver 
alloys may not be used economically be- 
cause of the weight of metal required for 
mechanical strength, silver clad materials 
are available and in use. Two types of 
cladding are in general use. One involves 
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The Man in the Field KNOWS 
when Pre-Fabricated Piping is Right 


Men in the field who erect piping know when shop 
fabrication is well done . .. they know if the sub- 
assemblies fit correctly, line up easily and have all field 
welds or flanged joints in accessible positions. When 
this is the case, the erecting job is easier... saves 
both time and money. 


Midwest has a Construction Department which has 
erected piping of all kinds for 46 years. The critical 
attitude of this department is the best stimulant to 
our four pipe-fabricating plants. The Construction 
Department also frequently contributes useful and 
practical suggestions for improving pipe fabrication. 


This situation has a powerful effect in keeping the 
whole organization alert ... and in encouraging con- 
tinuous improvement. It is one of many reasons why 
you get the best when you buy Midwest Pre-Fabricated 
Piping . . . either as materials furnished or piping 
completely installed, 


PIPING & SUPPLY CO... INC. 


IDWES 
COVERACTING DEPARTMENT 


MIDWEST PIPING QUALITY 


MAIN OFFICE: 1450 SOUTH SECOND ST., ST. LOUIS 4, MO, 


Plants: St. Louis, Pa 


Les Angeles and South Boston ¢ Sales Offices: New York 7—30 Church St, 


+ Chicago 3 — 645 Marquette Bldg. « Los Angeles 33 —520 Andersou St. ¢ Houston 2—229 Shell 
Bldg. Tulsa 3—533 Mayo Bldg. « Atlanta 3—Red Rock Bidg. South Boston 27 —426 First St. 
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Standard or Special 


Acid-Proof Pipe 


Above are a few of many types of acid-proof pipe fittings 
regularly being made by Maurice Knight. Knight-Ware Acid- 
Proof Pipe with bell and spigot and flange type connections is 
made in standard and in special designs to meet unusual needs 
and installation conditions. Bore sizes range from one to 60”, 


Permanite Armored Knight-Ware Pipe is available where 
the pipe may be subjected to shock or physical damage. 


Knight-Ware Acid-Proof Pipe is used in laboratories, com- 
mercial buildings and industrial plants. Since its entire body 
is acid-proof, not just the glaze alone, it is the ideal equipment 
for carrying corrosixg liquids or gases. 


MAURICE A. KNIGHT 
111 Kelly Ave. Akron 9, Ohio 


the use of high pressure and heat for a 
metal to metal bond between silver and a 
base metal. The other involves fitting 
silver or silver alloy shapes to parts or 
equipment already fabricated or partially 
fabricated. In this latter case, the silver 
liner may be expanded into or drawn tightly 
over heavy walled tubing or pipe. Or a 
tube sheet and its holes may be lined to 
receive a bundle of tubes clad inside, out 
side or on both sides. In general, silver 
and the silver allovs are readily fabricated 
into any required shapes for the purpose of 
protecting base metal chemical equipment. 

Techmiques have been developed for 
the joining of silver lined tubing with or 
without flanges. The same is true for tub 
ing clad on the outside, or inside and out 
side, except that these are joined without 
flanges. These techniques involve the use 
of silver rings inside or outside of the tub- 
ing, as required, and silver solders. 


TANTALUM 


FREDERICK L. HUNTER 
Fansteel Metallurgical ¢ Tp 
North Chicago, II! 

.ANTALUM has been found inert to acctic 
Tics or mixtures containing acetic acid 
at all concentrations or temperatures at 
which it has been tested or used. At low 
concentrations and mild temperatures, 
other materials are sufficiently resistant so 
that tantalum is recommended only for 
severe conditions, and for heat transfer sur 
faces. 

Tests up to 175 deg. C. show no attack 
on tantalum. Above this temperature the 
effect, if anv, is not known. So far as tests 
and actual service indicate, the degree of 
concentration, cither gencral or localized, 
has no apparent effect upon tantalum. 

It has been observed in industry that 
the presence of certain contaminating ma 
terials enhances the corrosive effect of 
acetic acid, but this does not seem 
affect tantalum. A tantalum condenser has 


to 


Tantalum condensers have been used 
successfully for six years in hot dis- 
tillation of crude acetic acid where 
contaminating materials cause severe 
corrosive conditions 


been in service six years in the distillatior 
of crude acetic acid from wood product 
under conditions where the acid quick) 
corroded other condenser materials whic! 
had been tried. 

Tantalum heaters have been used su 
cessfully for heating crude acetic acid f 
distillation into pure acid. In this case, 
the use of tantalum in the condenser \ 
not considered necessary. 

Because of this peculiar effect of con 
taminating materials, users are urged to 
test materials of construction under actual 
operating conditions, and not rely upon 
laboratory tests with pure or commercial 
acid. 
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FROM THE EXPERIENCE 


DAN GUTLEBEN, Engineer 


JOINTS in tanks and shells of manufactur- 
ing apparatus are now usually welded. No 
ittention ever needs to be applied to them. 
Ilowever there are still in use millions of 
joints made before welding proficiency was 
ichieved and so the maintenance slaves are 
occasionally annoyed with a cantankerous 
leak. If welding is applied, the entire joint 
and every rivet head has to be welded as 
the strain from the heat opens the joint or 
loosens the rivet ahead of the electrode, 
and it may even cause the previously 
welded joint to crack. Calking also lacks 
permanency on an old rusty joint especially 


. 
if there is alternate heating and cooling. 


SEAFARING MEN have a device to stop 
leaks in butt joints that land lubbers can 
apply with profit. The sketch shows the 
hoettom cone of a 15-ft. water sedimenta- 
tion tank with butt strapped joints that 
ontinued stubbornly to leak even after 
every rivet had been welded. The old ship- 
vard stunt licked the difficulty. As shown 
im the sketch a hole was drilled through 
the outside buttstrap and tapped for the 
{ in. SAE threaded nozzle of a screw gun. 
Ihe gun forced red lead paste behind the 
butt straps under high pressure and sealed 
the leaks. We have thus plugged leaks in 
sugar mixers 25 years ago. In fact the de- 
vice is so old that it can now be safely re- 
described under the head of new discover- 


cS. 


SOME OF THE OLD JOINTS cannot be 
economically reparated because of the time- 
onsuming dismantling of the circulator 
lrive above as well as the condenser con- 
nections. The sugar boiler just cannot spare 
the pan although he keeps right on kick- 
ig about the deficiency of the vacuum. 
lo maintain his happiness, two joints, 30 
vears old, were made with a copper butt 
‘trap riveted on the inside as shown and 
then packed behind by the aid of the red 
ad gun referred to above. It required a 
36-hr. week-end punishment and 70 Ib. of 
red lead putty but it avoided inconvienience 


Mochine steel nazzle 
with $-in. SAE thread, in- - - 


Use electric dri” 
on screw till jood 
becomes foo greot 


to the customers. This joint may not be 
permanent as geologists reckon time but 
none of us will live long enough to dis- 
prove it. 


ROW BOATS that old Elisha Mills used 
to build for his fishing trips were made of 
clear “cork pine’ that was still available 
in-the Michigan lake country in 1900. To 
secure a tight joint between the longi- 
tudinal boards, Elisha compressed the 
fibers of the edge of the boards by means 
of a hickory swage about 2 in. wide. Thus 
he obtained a shiplap cross section with a 
quarter inch of the board thickness com- 
pressed a sixteenth to an eighth of an inch. 
Then he planed off the edge that was not 
compressed and assembled the boards into 
the hull. When the boat hit the water 
the compressed edges swelled rapidly and 
made tight joints. 


THE OLD BOLTED JOINTS in the shell 
of copper vacuum pans, designed partly 
for stiffness, are usually made with red 
lead paste as the surfaces are not smooth 
enough for gaskets of*rubber or asbestos. 
In recent years other joint sealing pastes 
have come into use. But anyhow after 10 
years of exposure to boiling out alternately 
with caustic soda and hydrochloric acid 
for scale removal, the joints begin to leak. 
In this case the joint is separated and a 
}-in. soft copper calking strip, covered with 
thin red lead paste, is inserted. The old 
% in. bolt holes are reamed out for 14 in. 
bolts and then the bolts are pulled up with 


Tank butt joints can be sealed as 
shown (lower left) in the sketch. 
Row boat construction gives an idea 
for use in wooden tanks and con- 
tainers (upper right). Old bolted 
joints (below) may be calked with 
copper strips. Sugar boilers have 
repaired joints (lower right) by using 
a butt strap and red lead gun 


a long-handled wrench till a caliper shows 
that they are beginning to stretch. The 
copper strip is then calked on the inside, 
and forever after protects the red lead from 
exposure. The same device is used on the 
juice side of calandria tube sheets; the 
steam side can be made permanently tight 
with red lead, but the important thing is 
to use oversize bolts even though the de- 
signer says it’s crazy! It is also important 
to pull up all of the bolts evenly. The last 
round that stretches the bolt may gain 
less than an eighth of a turn. 


EVERY BEET SUGAR ESTATE has a 
staff of agriculturists who circulate among 
the farmer clientele and establish a men- 
tor-disciple relationship. These peregrin- 
ating pedagogues furnish the highly spe- 
cialized technology that beet culture 
demands plus the latest in farm mechanics 
and, for good measure, they exude cultural 
influence. The beet has the unique char- 
acteristic that it projects a network of roots 
into the soil as far as seven feet in depth. 
After the harvest these supply a ton of 
humus per acre and leave a honeycomb of 
channels for aeration, bacterial action and 
water supply, which improve the soil for 
rotation with other crops. Beet culture 
demands superior intelligence, deep plow- 
ing and thorough soil preparation but in 
return it increases the productive capacity 
of the lands and raises the taxes. ‘Then 
along comes an exploding city like Los 
Angeles and demands onions and carrots 
whose waterlogged quality renders long- 


After edge is compressed 
plane off to here, 
‘ 


"Safe 104 in 


in. HR. 

copper, 12 ft : 

Ends topped for 
Z Sin. SAE threod 
fit the nozzle of 
A’. the red leod gun 
Z in HR. copper 

rivets 
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and PROCESSING 
PROBLEMS e 


STAINLESS STEEL 
STOCK POTS | 


SPECIAL EQUIPMENT 


@ Solve many of your storage and proc- 


essing problems with these rust-proof, These pots can be purchased with or 


acid-resisting, easy-to-clean Stock Pots. without covers and if desired can be fitted 
Made throughout of 16 gauge, 18-8 with casters to make them portable. 
Write for complete specifications and 
prices. 
We also manufacture a complete line of 
Storage Tanks and Equipment. 


Stainless Steel, welded construction, with 
all inside welds ground smooth and pol- 


ished. 


METAL GLASS PRODUCTS CO. 


DEPT. C 
BELDING, MICH. 


Disposal Problem 


Here's the 
American Grinder 
that will help you 
solve it 


Miustration at shows 
typical compact brewery in- 
stallation. An increasing 
number of plants and tabora- 
yo tories are finding the use of 

the American Laboratory 

Grinder the most efficient 

method of grinding for dis- 


posal purposes. 


Many plants throughout the country depend upon this 
efficient method of production grinding—and crushing for 
disposal and other purposes. Crushes a wide variety of 
fibrous and friable materials to uniform size. Sturdily- 
built — compact — gives maximum performance with mini- 
mum matntenance for continuous operation. Capacities 
from 100 to 2,000 Ibs. per hour. 


Write for detailed information end complete 
oO specifications. 


PULVERIZER COMPANY 


1219 Macklind Ave., 
ST. Louis 10, Mo. 


Originators and. Manupactinen % 
Rina Crushers and Pulwerizers 


| fac tory, 
| position, is driven from the field and moves 
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distance transport costly while the con 
centrated dried extract trom the beet is a 
good traveller. Moreover the garden-plot 
subdivisions near the cities are not big 
enough for sugar planting with modern 
mechanization. Beets require processing in 
transit to the consumer while the garden 
produce, being a ready-to-use product, at 
tracts a higher price. Anyhow, the sugar 
having improved its competitor's 


with its accessory activities of stock feed 
ing to open country, 


THE END PRODUCTS from cane and 
beets after the extraction of sugar were 
originally dross, refused even at the public 
dump. Land-baron Hihn magnanimousiy 
and for the annual rental of $1 executed 
1 10-vr. lease for the site of a 50-ton beet 
sugar factory near the great California re 
sort of Santa Cruz. The factory was built 
in 1874 at an outlay of $70,000 and pro 
sugar and an amount of 
disproportionately large. After 
four vears the crude little factory defaulted 
its rental payment and reverted to farmer 
Hihn. He cast out the machinery to make 
room for hav but the stubborn, tar-like 
molasses resisted his efforts at disposal. 
He lacked knowledge for its preparation 
for stock feed. His law abiding instinct 
plus the fact that he did not know how, 
prevented him from converting the nui 
“white mule,” an activity pro 
moted in recent years by Uncle Sam for 
the Virgin Islanders. 
vides bread-and-butter for the islanders and 
headaches for the 


duc ed SOTIIC 
molasses 


sance into 
This product pro 
“nephews.” 


BEET LEAVES, now highly prized for 
stock feed, were recommended by a farmer 
of Lamar, ago as 1903 for 
use in the manufacture of Pittsburgh 
Stogies. As reported in the Planter, he has 
made cigars from beet leaves soaked in an 
infusion of tobacco. 
avers, “have a better flavor than many now 
on the market and are superior in sweetness 
and delicacy of flavor to any Connecticut 


cabbage fillers ever made.” 


| 
Colo. as long 


“These cigars,” he 


BEEF STEAK is a byproduct of beet 
sugar production. ‘The company farm at 
the Tracy, Calif., sugar estate, now classed 
as manufacturing equipment, originally al 
ternated white patches of alkali with salt 
grass. Not even weeds would grow on this 
soil. For vears the farm was flooded with 
the sewage from the factory which flushed 
the alkali through the drainage system and 
left the plant food in the soil. Now this 
farm is senate as souvenir postal cards 
glorifying fhe beauties of California. The 
field now produces beets about every third 
vear and rotates with hay and grain. The 
hay and grain, tempered with cottonseed 
oilcake, and mixed with exhausted beet 
pulp and final molasses are fed to steers. 
The end product from the feed pens and 
the drainage are returned to the fields 
The waste water from the Steffen process 
is elaborated into the meat extender, mono 
sodium glutamate, by the aid of which the 
housewife can convert corn meal mush 
with a judicious adntixture of nuts, celery, 
onions and tomatoes into a delectable meat 
loaf. Cowboy Collinson (imported from 
Texas) is charged with the responsibility 
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| 
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You Will Want to Know More About These 


/ 
STRUTHERS WELLS 


Stainiess Steel, double effect sanitary evaporator. 


f STRUTHERS WELLS design and build dependable 
mg evaporators and other required equipment for the 
concentration of fruit and vegetable juices, milk, 
meat extracts and other food products. Stainless 
Steel, Nickel, Inconel and other alloys best suited 
to the material being processed are used. All 
internal parts are highly polished and easily acces- 
sible for cleaning. Arrangements for precision 
control of temperatures and heating time prevent 
product damage. 

Pasteurizing equipment is also available for 
processing at elevated temperatures and with 
closely controlled heating time. 


Write for Bulletin A-35 
Technical & Informative 
Describing All Types of 
STRUTHERS WELLS 
EVAPORATORS 


‘STRUTHERS WELLS CORPORATION 
PROCESS EQUIPMENT BIVISION 
WARREN, PENNA, 


PLANTS AT WARREN, PENNA, AND THUSVILLE, PEMM AL 
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REDUCING 


REACTION 
ERIGUE 


Processors of sugar, clay, 
minerals, leathers, textiles, 
foods and other products report 
better process control, higher 
yield, and improved finished 
product quality with VIRGINIA 
“ESOTOO”.. This uniformly 
pure reagent is also gaining ac- 
ceptance as a dechlorinator for 
water purification. What is 
your product? Ask us how 
“ESOTOO” can improve your 
process. 


fa 


“WGENT 


PRESERUA 


VIRGINIA “ESOTOO" 
shipped in 150 lb. cylin- 


ders, ton drums, single-anit 


and multi-unit tank cars 


SMELTING. COMPANY 


tA, 


Ofrices:—76 Br VER § T.. NEW. YORK 5 St’ BosTe 


of providing satisfactory worsing con 
ditions so that the steers can cat, rest, ex 
tract contentment out of life and produce 
beef. Among the comforts, he supplies a 
scratcher to relieve the itch of stretching 
hide. This device consists of a discarded 
beet elevator chain draped over two posts 
seven feet high with the ends securely 
anchored in the ground after the manner 


| 
Yo 
of a suspension bridge. By going under or 
over the catenary or by straddling the in- 
clined anchorage chain, fore or aft, the 
steer reaches every part of his anatomy and 
enjoys relief. 


AN IMPORTANT BYPRODUCT of the 
stress and strain of the daily task is humor 
used on the spot as an antidote for gloom 
and fraver nerves. It is a mystic thing once 
dispensed by specialists as a sedative at the 
courts of harassed kings. ‘The bovs ex 
tracted it even out of old Doc Portius’ 
Prussian discipline. Doc, also affectionately 
known as “Raffinose,” was the chief of 
staff at Chino. As star performer he de 
manded obsequious respect from the sub- 
ordinates. He graduated from the Uni- 
versity of Jena about 1876, taught for two 
years at the Braunschweig Sugar Institute 
and then worked in a German sugar house 
till Oxnard discovered him in "91 and com- 
missioned him to select an operating crew 
and proceed to Chino, Calif., to make 
sugar. 

He used to bid goodnight with a flourish 
to publicize his departure, and when every- 
body had settled down to the enjoyment 
of freedom from kibitzing, he would sud- 
denly reappear right in the midst of a crap 
game. Occasionally at low twelve he might 
slip over in his carpet slippers from his 
bachelor quarters above the office. Thought 
lessly he switched on the light and thus 
unwittingly flashed the signal which the 
official lookout broadcast to warn the 
craftsmen. 


WALTER TURNER, the colored coach- 
man with impaired hearing and a sluggish 
mentality, used to meet Doc at the 
Pomona station at 7 p.m. with the old 
two-seated surrey, the rear seat of which 
had become loose. The roads were rough 
and dusty. The old gray mare always 
started with a jerk and, if Doc ever made 
any objections, they were lost on Wal 
ter’s perception. The surrey’s rattle soothed 
Walter's ears and besides he had grown 
callous to bawling out. One evening when 
he drew up at the Chino clubhouse he 
waited for Doc to get out. Sensing no stir 
in the rear, he looked around and was sur 
prised to observe that both Doc and the 
seat were gone. He drove back and found 
Doc undamaged but exhibiting a ruffled 
temper. 


DOC’S OCCASIONAL TRIPS to Los 
Angeles served the purpose of surcease from 
toil. He usually met Engineer Baur there 
and Southern Pacific’s chief engineer Wil- 
liam Hood for the enjoyment of music or 
the “Gemiitlichkeit” of a Rathskeller. On 
one occasion he met an important Chino 
villager making holiday accompanied by 
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The familiar Jeffrey trade mark on 
replacement parts identifies them 
with a background of many years of 
sound engineering and skilled met- 
allurgy. When improvements can be 
made on the original part, Jeffrey 
will make them. For exact fit, long 
life and smooth operation, insist on 
Jeffrey parts. Look for the import- 
ant JM trade mark on the part itself. 


(Reg. U. S. Pat. Off.) 
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LOWER COST 
COOLING 


FOR 
INDUSTRIAL POWER 
EQUIPMENT 


NIAGARA AERO HEAT EXCHANGERS provide a closed 
system of re-circulated clean jacket water at controlled 
temperatures and without the consumption of cooling 
water except for the small amount which is evaporated. 
Heat is absorbed at the rate of 1OOO BTU per pound of 
water evaporated. 

Ample cooling capacity is available in compact, econom- 
ical equipment. There are additional savings in the cost 
of piping and pumping. 

The operating dependability of NAGARA AERO HEAT 
EXCHANGERS is assured by their record of long years 
of service under the most difficult industrial conditions. 
Ask for Bulletin 96-CE 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
405 LEXINGTON AVE., NEW YORK 17,N.Y. 
Field Engineering Offices in Principal Cities 


RA 


INEERING EQUIPMENT 


two attractive young women. Doc sug 
gested dinner. He had in mind the Ger 
man custom while respondents contem 
plated the American plan. Doc enjoyed 
the dinner and urged generous selection 


from the menu or as he expressed it, “Gric 


fen sie hinein ins menschlichen Leben.” 
At the conclusien of the festivities, Dox 


| picked up his check and paid for it, lea, 


ing the others to do likewise, all in ac 
cordance with the sensible custom of 


| Dutch treat. 
| UNUSUAL EXPERIENCES in never- 


ending varicty come to the craftsmen. 
Something happened in one of Tom 
Lacey's wells at the Santa Ana factory and 
before anvone knew it, the condensers, leg 
pipes and sewer were plugged with sand 
and the water o@trflowed into the pans 
and evaporators and flooded out the 
works. No mechanical damage was suf 
fered but the works lost five hours of pro 
duction. 


THE MOLASSES STORAGE TANK 
back of the machine shop had a 4-ft. squar 
patch welded on by a wartime welder just 
in line with the passage through the shop 
One Saturday evening when the tank wa 
full this patch grew tired and Iet go, send 
ing a gusher of 80-Brix molasses through 
the shop and boiler house. In a few % 

onds the draft ducts under the boile 
were sealed. ‘The fireman had the presen 

of mind to shut off the fuel gas. The feed 
pumps chattered to a stop but the hot 
furnaces maintained combustion for a tim 
with molasses. The engineman saw thx 
avalanche of molasses headed towards his 
station and tripped the throttle on the 
engine. The big flywheel was just idling 
to a stop when the molasses reached the 


pit. 
THE HUNTINGTON BEACH factor 


was erected by skipper ‘Tony ‘Tovatt. After 
the close of a Saturday night show lh« 
drove home by way of the factory. He 
roamed about the building in the moon 
light to appraise the day’s accomplishment 
and lingered about the well-drilling oper 
ation. Here he observed an odor of gas 
and when he struck a match a tongue of 


flames leaped up above his head. He grew 


excited and hastened to the bedside of 
Boss Sinsheimer to deliver the tremendous 
news. He urged immediate liquidation of 
the sugar house and the expenditure of the 
proceeds plus the balance of the constru 
tion account for expansion of their 64-acre 
property. The boss told tim to go to bed 
and sleep it offf However ten vears later 
the Holly Sugar Corp. abandoned sugar 
operations there and developed its under 
ground assets into the highly profitable 
Holly Oil Co, 


A JUSTIFIABLE HOBBY possesses the 


quality of interest or usefulness beyond thc 
individual hobbyist. Oliver Swan while 
manager of the Grand Island, Neb., beet 
sugar factory, pursued the hobby of 
pheasant production. He grew large flocks 
and then released them to propagate on 
the prairics. This developed into a publi 
benefaction. It brought profit to the fan 
ers who sold hunting licenses to tired busi 
ness men. It also brought to Swan a letter 
of thanks from the governor of the state 
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Be Keville, Jr. 


John J. Keville, Jr., has been appointed di- 
rector of product application of the plastics 
division of Celanese Corp. of America, 
where he will head the corps of engineers 
who evaluate markets for Celanese plas- 
tics and study technigues and processes 
for the fabrication of new products. 


Perry A. Martinson has resumed duties 
with Johns-Manville in Chicago after dis- 
charge from military service. Mr. Martin- 
son has returned to his position as chem- 
ical engineer in the filler and filtration de- 
partment. 


Ivan Bloch, chief of the Bonneville-Power 
Administration’s division of industrial and 
resources development, has been loaned to 
the Department of the Interior as special 
consultant to Secretary J. A. Krug. In 
this capacity, Mr. Bloch will prepare a 
series of reports dealing with the economic 
growth of the nation, particularly in the 


West and in Alaska. 


Robert Wilson, Harvard University 
physicist formerly with the Los Alamos, 
N. M., laboratory of the Manhattan Dis- 
trict Project, has been elected chairman of 
the Federation of American Scicntists. 


Frederick Whittier has joined the Bick- 
ford Research Laboratorics at Avon, Conn, 
Mr. Whittier was formerly engaged in re- 
search and other technical work for the 
Barrett Division of the Allied Chemical & 
Dve Corp. 


R. J. Schrader, formerly head of the chem- 
ical engineering department of ‘Tennessee 
Eastman Corp. at Oak Ridge, has been 
transferred to the plant at Kingsport, 
lenn., where he has been assigned duties 
in the research division. 


R. R. Williams, retired director of chem- 
ical research of the Bell Telephone Labora- 
tories, has been announced the recipient of 
the 1947 Perkin Medal. Presentation will 
take place in January. 


J. R. Ruhoff 


John R. Ruhoff, latcly colonel, Corps of 
Engineers, U. S. Army, has rejoined the 
staff of Mallinckrodt Chemical Works, 
St. Louis, as technical director. 


W. Burling Tucker, for many years district 
engineer for the California State Division 
of Mines, Los Angeles, has been appointed 
chief of the division with headquarters in 
San Francisco to fill the vacancy left by the 
retirement of Walter W. Bradley. 


Everett B. Evleth has been appointed pres- 
ident of Ray Control Co., Pasadena, a 
subsidiary of Lane-Wells Co. Mr. Evicth 
was formerly vice president and general 
manager of Brown Instrument Co. of 
Philadelphia, 


William H. Milton, former assistant gen- 
eral manager of the chemical department, 
General Electric Co., is to continue as 
administrator in the company’s operation 
of the Hanford Engineer Works in castern 
Washington. David H. Lauder, former 
general manager of the service engineecr- 
ing division of the company’s apparatus 
department, is works manager, 


Edward A. Schraishuhn has been released 
from service in the Navy and has joined the 
chemical engineering staff at the University 
of Pennsylvania. Mr. Schraishuhn is a 
Pennsylvania graduate. 


Harold M. Vessey has joined the chemical 
engineering group of the technical depart- 
ment at the South Charleston division of 
Westvaco Chlorine Products Corp. Mr. 
Vessey before joining Westvaco’s staff, was 
employed by the Pennsylvania Industrial 
Chemical Corp., while at the same time 
doing graduate work in chemical engineer- 
ing at the University of Pennsylvania. Two 
other additions include Albert G. Draeger, 
who was employed by Victor Chemical Co. 
before coming to Westvaco, and Henry C. 
Watlington who was with the research 
group of the Dan River and Riverside Cot- 
ton Mills. 
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E. D. Wingfield 


E. D. Wingfield has been appointed gen- 
eral manager of Freeport Sulphur Co. Mr. 
Wingfield has been assistant general man- 
ager for about the past two years. He will 
continue to have offices in New Orleans, 
headquarters for the company’s mines in 
Texas and Louisiana. 


Frederick D. Rossini, chief of the thermo- 
chemistry and hydrocarbons section of the 
National Bureau of Standards, has been 
elected president of the standing commit- 
tee of thermochemistry of the International 
Union of Chemistry. 


Nathan E. Van Stone, director of manu- 
facturing oe of the Sherwin-Wil- 
liams Co., has been appointed vice presi- 
dent and executive director of the special 
chemical products division. 


M. H. Clarke has been appointed to the 
post of vice president and director of 
manufacturing of the Dayton Rubber 
Manufacturing Co. He will direct engi- 
neering, production, laboratory, traffic, 
safety and plant protection activities in all 
the company’s operations. 


D. B. Keyes has been elected a member of 
the board of directors of the American 
Potash and Chemical Co. Dr. Keyes still 
retains his membership on the boards of 
Heyden Chemical Corp. and American 


Plastics Corp. 


Frederick B. Sackett has been a 


manager of the Defender plant of the Du 
Pont photo products department in 
Rochester. Mr. Sackett succeeds L. Dud- 
ley Field, who became the department's - 
adviser on paper products. 


Horace D. Acaster has been appointed to 
fill the newly created office of manager of 
industrial relations of the Calco Chemical 
Division, American Cyanamid Co. 


C. William Lenth is director of research 
of the Jaques Manufacturing Co. of Chi- 
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ATLAS STAINLESS STEEL CASTING 


ATLAS FOUNDRY COMPANY 


540 LYONS AVENUE IRVINGTON 11, N. J. 


cago. Dr. Lenth succeeds J. R. Chittick, 
who has held the post for 30 years, and 
who will continue actively to serve the 
company as technical consultant. 


R. P. Hutchins, after 15 years in the de- 
velopment department of Procter and 
Gamble Co., has joined the staff of the 
French Oil Mill Machinery Co. as tech- 
nical director of the solvent extractign di- 
vision. 


Frederick C. Nachod is now with Sterling- 
Winthrop Rescarch Institute, Rensselacr, 
N. Y. Dr. Nachod was formerly with At- 
lantic Refining Co. in Philadelphia and 
with the Permutit Co. in New York. 


Amo C., Fieldner, chicf of the Fuels and 
Explosives Branch of the Bureau of Mines, 
| received the Percy Nicols Award, given by 


AIME and ASME Gas Division, Oct. 24. 


William T. Read has been appointed as a 
scientific research advisor to the Research 
and Development Division of the War 
Department's General Staff. Dr. Read 
represents chemistry and chemical engi- 
neering in the Scicntific Liaison Group. 


Ralph H. Ball, assistant director of the 
| plastics division of the Celanese Corp. of 
America, is now chairman of the Paint, 
Varnish and Plastics Division of the Ameri 
can Chemical Society, succeeding Adolph 


C. Elm of New Jersey Zinc Co. 


Harry A. Reed has been clected vice presi 
dent of Day & Zimmerman, Inc., and will 
coordinate new business activitics. ‘Thomas 
W. Hopper succeeds Mr. Reed as engineer 
ing manager. 


Howard K. Nason has been promoted to 
associate director of the central research 
department of Monsanto Chemical Co. in 
Dayton, Ohio. 


Edward M. Hubbard, Milton Kosmin and 
Ralph R. Werner have been appointed 
| group leaders at the central research depart- 
| ment of Monsanto Chemical Co. in Davy- 
ton, Ohio. 


Whitney Weinrich has joincd the teach- 
ing staff in chemical engineering at the 
University of Pennsylvama. During the 
war Mr. Weinrich was a member of the 
refining division of the Petroleum Admin 
istration for War in Washington, and has 
been associated most recently with the re- 
search and chemical enginecring depart- 
ments of the Phillips Petroleum Co. in 
Bartlesville, Okla. 


James N. Pryor has taken a leave of absence 
from the research and development de- 
partment of the Davison Chemical Corp. 
to accept a position on the chemical engi- 
neering staff at the University of Pennsyl- 
vania. Mr. Pryor is a graduate in chem- 
ical engineering of John Hopkins Uni- 
versity. 


Charles W. Weitzel has resumed his 
duties as an enginecr with Johns-Manville 
in New York after discharge from the 
Army. Mr. Weitzel came with the com- 
pany in 1937, after graduation from Cor- 


nell University and previous employment 


Hydramotor operated Saunders 
valves for chemical solutions, acids 
and pulpy liquids. 

Simplified two-wire control returns 
to the closed position on current 
failure assuring trouble-free opera- 
tion. 


Hydramotor operator is sealed in 


oil for life, eliminating oiling and 


annual checkups, which represents 


a saving in maintenance costs. 


Write for new 1946 Catalog 52C. 
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Reservoir for Industry _ 


whether for construction ¢ 
maintenance, processing 
production .. . the reservoir 
of Flintkote Industrial Products — 
offers many time-and-money- 


saving advantages. 


Tire cord solutioning is one of the many applications 
of Flintkote Syntex* aqueous dispersions of rubber. 


An outstanding use of Flintkote 
Hydralt* coatings is the protec- 
tion of steel against corrosion. 


Flintkote fluid rubber compounds are used 
for rugs and carpet backing and also as 
saturants, coatings, and bonding cements. 


All types of insviation require the kind 
of protection from the elements that 
Flintkote insulation coatings provide. 


Fibre board for containers is made water-resis- 
tant with Flintsizet added during manufacture. 


Flintkote sound-deadening materials 
and industrial adhesives are impor- 
tant components of automobiles and 
many other consumer durable goods. 
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Paul O. Abbé mills now in place 
in the plants of 


— of Newark, New Jersey. nation- 
ally known for the high quality 
of its paints and enamels. 


These mills have been running 
night and day since they were in- 
stalled. The first mill has been 
in continuous operation since it 
was set up in the Vita-Var plant 
seventeen years ago. The origi- 
nal burrstone lining is still in 
place. 


A Typical Paul O. Abbé Mill 
Widely Used by Paint Manufacturers. 


Paul O. Abbé mills and mixers 
have won a place as standard 
equipment in many other indus- 
tries by half a century of efficient 
production. Let us know your 


grinding or mixing problem. 


PAUL 0. 


375 Center Avenue 
LITTLE FALLS, N. J. 


with Consolidated Gas Co. Ile is presently 
employed as chemical engineer for filter 
aids and fillers manufactured by the Celite 
Division for the processing industries. 


G. L. Alcom, former manager of the 
Weyerhaeuser Timber Co. pulp mill at 
Everett, Wash., is to manage a Kraft mill 
Weyerhacuser has under construction at 
Longview, Wash. Mr. Alcorn will be suc- 
ceeded by Russel J. LeRoux, who has been 
associated with the Rhinelander Paper Co., 
Rhinelander, Wis. 


Norman C. Hill is now chief chemist of 
the government synthetic rubber Jabora- 
tory in Akron. 


Nathan E. Van Stone, director of manu- 
facturing operations of the Sherwin-Wil- 
liams Co., has been appointed vice presi- 
dent and executive director of the special 
chemical products division of the company 
and its affiliates. Arthur B. Holton has 
been appointed technical director of paint, 
varnish and lacquer products. 


Maurice H. Bigelow has rejoined the staff 
of the Plaskon Division, Libbevy-Owens 
Ford Glass Co., as director of technical 
service after Army service as a lieutenant 
colonel in the CWS. 


Lawrence L. Jones has been named super- 
intendent of Gencral Electric Co.'s new 
factory for the manufacture of Glyptal 
alkyd resins at Anaheim, Calif. 


Robert Gottschalk has joined Standard Oil 
Co. (Ind.) as assistant manager of the de- 
velopment and patent department. 


J. W. Dykes, formerly manager of the 
pharmaceutical manufacturing division at 
the Bound Brook plant of Calco Chemical 
Division, American Cyanamid Co., has 
been named production manager of the 
new Willow Island, W. Va., works of the 
company. Harold T. Lacey is now scnior 
chemist of the new Willow Island works, 
and a member of the technical committee 
of the company’s Marietta works, Marietta, 
Ohio. 


James F. Bourland is now chicf chemist in 
the pharmaccutical department of the new 
Willow Island works of Calco Chemical 
Division, American Cyanamid Co, 


Byron Elmer Lauer, former professor of 
chemical enginecring at North Carolina 
State College, and recently in charge of 
procurement of war materials for the con- 
struction division, Office of Inspector Gen- 
eral, has been appointed professor in the 
department of chemical enginecring at the 
University of Colorado, Boulder. 


Robert B. Coons, senior partner in Coons, 
Milton & Co., San Francisco, has joined 
the executive staff of American Potash & 
Chemical Corp., Los Angeles. Mr. Coons 
will give up his general partnership with 
Coons, Milton & Co., but will remain 
identified with its activities. 


Gordon A. Boelter, formerly production 
superintendent of Goodyear Synthetic 
Rubber Corp., Los Angeles, has been ap- 


You'll find 
everything you 
want to know about 
MOTOR CONTROLS 
IN THE 
FEDERALOG 


Bring your electrical equipment 
data file up to date .. . witha 
copy of the FEDERALOG! Just 
off the press, the FEDERALOG 
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catalogs on Motor Controls, 
Safety Switches, Circuit Break- 
ers, Service Equipment, Panel- 
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Mail the coupon today! 


MOTOR CONTROLS 
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xroblems solved 
| by using 


UFLOVAK Research 


odern semi-plant units em- 
ody most advanced design. 


In the development of new and 
etter processes, BUFLOVAK can help 
ou save time and money by process- 
hg your product in full semi-plant 
ale. 

To assist you in the solution of proc- 
ssing problems and the development 
f new methods, BUFLOVAK operate 
nodern Research and Testing Labora- 
bries. Here practical research is con- 
ucted on pilot-plant units; designed 
br drying, evaporating and process- 
hg foods or chemicals. 


scuum Double Drum Dryer and Experimental 
aporator in the BUFLOVAK Research Laboratory. 


Vacuum Rotary Dryer. 


Tests, such as these, give you definite 
results that safeguard your investment 
in New BUFLOVAK ipment, be- 
cause they show unmistakably—tright 
at the start, what will be obtained from 
a given process, 

Some of the Evaporator equipment in the 
BUFLOVAK Research Laboratory. 


BUFLOVAK Research and 
Testing Laboratories 


There’s a valuable 
learned through 
completing more than 5000 
processing tests. May we 
share that experience with 
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FINER GRINDING, 
MORE UNIFORM 
DISPERSIONS RESULT 
IN BETTER PRODUCTS 


The Eppenbach High 
Speed Wet 

and Colloid Mill is « 
dual purpose machine: 


a It reduces particles to sub-micro- 
dimensions by arinding, and 


e Effects perfect dispersion of such 
particles into fluid or plastic ma- 
terials. 


An examination of the 
turbine design shows why 
it is possible for a single 
machine to perform these 
two distinct operations. 
Liquid is broken up into 
minute globules by high velocity im- 
pact at top of turbine. Suspended 
material is mechanically sheared by 
the rotor and stator teeth, and hy- 
draulically sheared by the final 
smooth surfaces of rotor and stator. 


Eppenbach Mills are available in 

laboratory and production sizes. Ca- 

pestiies range from 42 to 3600 gal- 
per hour or higher. 


Write for complete details, Ask for 
a copy of Catalog No. 401. 


EPPENBACH, INC. 
LONG ISLAND CITY 1, N. Y. 


pointed plant superintendent to succeed 
jack K. Lockridge, who has become man- 
ager of the new plastic production division 
of Goodvear Aircraft Corp., Akron, Ohio 
Benjamin A. Rosinski will replace Mir. 
Boclter as production superintendent. 


Charles Tichy is the new gencral manager 
for the Revnolds Metals Co. aluminum ex- 
trusion plant, Phoenix, Ariz, William F. 
Hunt is the new chief cngincer. 


Donald J. Will has been elected president 
of Stuart Oxyger Co., San Francisco. Pat- 
rick Coyne assumes the presidency of the 
company’s subsidiaries, Standard Acetvlene 
Co., Ltd., Oakland; Valley Oxygen Co., 
Hanford, Calif.; and Pacific Carbide & 
Allovs Co., Portland. 


Roland V. Rodman, vice president and 
gencral manager of Bay Petroleum Corp., 
has been named president, succeeding 
Charles U. Bay, who has been chosen chair 
man of the board of directors. 


Thomas E. Brown has been appointed 
assistant superintendent of the Bacchus, 
Utah, plant of Hercules Pow der Co. 


C. Burke Miles has been appointed di- 
rector of the Newark, Calif., division of 
the technical department of Westvaco 
Chlorine Products Corp. 


Carleton Ellis, Jr., has returned to his 
position of manager of the new products 
division of the Plaskon Division of Libbey- 
Owens-Ford Glass Co., after active duty 
as a Navy lieutenant. 


Charles C. Randolph, Jr., and Baxter Blitz 
are administrative assistant to the 
manager and resident engineer, respec- 
tively, at the Willow Island works, Calco 
Chemical Division, American Cyanamid 
Co. 


now 


C. C. Crawford has been appointed assist- 
ant manager of the chemical products de 
partment of Phillips Petroleum Co. Dr. 
Crawford is in charge of the special prod- 
ucts, product development, and Perco 
divisions. 


Don R. Carmody is now supervisor of 
process research at the Texas State Re- 
search Foundation. Other recent additions 
to the staff include: Edward R. Boedeker, 
John R. Clopton, Alex G. Oblad and Lorld 
G. Sharp. 


Howard W. Morgan, who resigned recently 
as vice president of Munising Paper Co., 
Munising, Mich., will assume active duty 
as manager of the pulp division of Weyer- 
hacuser ‘Timber Co., Longview, Wash. ‘Mr. 
Morgan succeeds R. B. Wolf, who has 
been manager since the company built its 
first mill in 1931. 


Benjamin D. Van Evera, professor of 
chemistry and executive ofhccr of the 
chemistry department has been appointed 
co-ordinator of scientific activities, a newly 
created office at George Washington Uni- 
versity. 


Bert S. Taylor has been named factory 
manager in the newly created plastics pro- 
duction division in The B. F. Goodrich 


Co. Robert H., Wattleworth has been 
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Now released! 


The first authoritative 
report on the 


incendiary bomb 


in modern warfare — 


—Revealing 

the story of its 
development by 
the Chemical 
Warfare Service 


This book brings you 
the complete story of 
how the incendiary 
bomb was developed 
and supplied by the 
Chemical Warfare 
Service during the 
war—the history of 


its use im warfare, 
its gradual develop- 


ment, and the mate- 


rials which produce 
— 
it, The beok trace 


the development of 
incendiary weapons from the fire arrow 
mixture bomb used against Tokyo. Much 
included has been released only recently from securit 


regulations, 


to the pvrotect 


f the matt 


Just published! 


INCENDIARY 
WARFARE 


By GEORGE J. B. FISHER 


Colonel, Chemical Warfare Service, United 
States Army 
125 poges, 5/2 x 8, 10 figures, 4 tables, $3.00 
Here is a book that treats combustion and fire-raising 4 
agencies of destruction—it supplies accurate data t 
powers of devastation of the incendiary Weapon, af 
analyzes the implications for the future, bet! 
further development and use, and in protection aga 
it supplies an analysis of the materials that con 
incendiary agents, together with the techniques and 
concerned with their use. The book is written in non 


technical language. 


Supplies up-to-date facts on: 

—How fires start and spread 

—What materials serve for military incendiary purposes 

—WNecessary measures for protection of municipalities 
against incendiary bombing 

—Comparative uses of high explosive and incendiary 
bombs 

—Ffuture of incendiary warfare in the atomic age 

—Results of incendiary bombing of Japan and Germany 


8 chapters cover these subjects: 

Wartime Fire Defense 

Preparedness Against 
Incendiary Attack 

Evotution of Incendiary 
Wartare 

Propagation of Fire 


The Explosive and 
the Incendiary 

Incendiary Agents 

Incendiary Munitions 

Tactics of Incendiary 
Bombing 


See it 10 days FREE * Mail Coupos 

McGraw-Hill Book Co., 

330 W 42 St., N. Y. C. 18 

Send me Fisher's INCENDIARY WARFARE for 1° 

days’ examination on approval. In 10 days I «ll 

send $3.00, plus few cents postage, or return book 

postpaid. (Postage paid on cash orders.) 

City and State 

COMPANY 

(For Canadian price, write Embassy Book Co.. 

12 Richmond St. E., Torento, 1.) 
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You woutpn’r THINK a pretzel had any relation 
to a chemical process furnace. But it does, and 
here’s why: 

A baking company recently lined a pretzel oven 
with B&W K-20 Insulating Firebrick. Immediate 
results—50% reduction in baking time (6 min- 
utes to 3 minutes) and over 57% reduction in 
beating-up time from a cold start (7 hours to 3 
hours). 

Of course your business is different, but whether 
it’s bending pretzels or bending molecules, in poly- 
merization, pyrolysis, heating, distillation or any 
other chemical process— it’s B&W I.F.B. that helps 
to do the trick better and more economically. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 
heaters . . . Economizers . . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokdrs . . . Oil, Gas 
and Multifvel Burners . . . Seamless and Welded Tubes 
and Pipe .. . Refractories . . . Process Equipment. 
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Because they are the lightest in their class, B&W 
I.F.B. have the lowest heat conductivity and lowest 
heat storage capacity. Furnaces lined with B&W 
I.F.B. come to operating temperature quickly, re- 
quire less fuel to operate. This means cycle time is 
often substantially cut; overall operating costs go 
down— production goes up. 

Throughout the country, B&W Refractory Engi- 
neers are guiding progressive industries to reduced 
costs through increased furnace operating efficiency. 
Why not take advantage of their practical training 
and years of experience? A call or a post card will 
bring your local B&W Representative . . . without 
obligation, of course. 
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We will be pleased to send you 
samples of LEXTROMESH for your 
further consideration. 


THE C. 0. JELLIFF 
MFG. CORP. 


Southport, Connecticat 


named general superintendent of the proc- 
essing division to succeed Mr. Taylor. 


William L. Wasley, formerly assistant pro- 
fessor of chemistry at Washington Uni- 
versity, St. Louis, Mo., joined the research 
staff of Ansco’s general research depart- 
ment in the capacity of group leader. 


Frank J. Kaszuba and Hermann Hoerlin, 
respectively, have been named managers of 
the chemistry and physics laboratories— 
two new posts in the general research de- 
partment of Ansco, Binghamton, N. Y. 


Chad Raseman has joined Boyle-Midway 
Inc., household products division of Amen- 
can Home Products Corp., as chemical en- 
gineer for its five plants, 


John D. Rue is now works manager of the 
Tacoma, Wash., plant of Hooker Electro- 
chemical Co. Mr. Rue, formerly located 
at Niagara Falls as executive assistant to 
the chief engineer, has been with Hooker 
since 1931, 


OBITUARIES 


William E. Smith, 73, former president of 
the Standard Oil Co. of Kentucky, died in 
Louisville October 2. 


De Lancey Kountze, 68, chairman of the 
board of Devoe & Raynolds, paint manu- 
facturers, died in New York October 2. 


Ignace Moscicki, 78, former president of 
Poland and a well-known electrochemist 
before he went into politics, died in Swit- 
zerland October 2. 


Walter Douglas, 75, former 
the Phelps Dodge Corp., die 
cey, N. Y., October 3. 


Joseph H. Percy and R. Max Goepp, Jr., 
were killed in the crash of the American 
Overseas Airlines plane near Stephenville, 
Newfoundland. Dr. Percy was enroute to 
Germany to investigate synthetic deter- 
gents. He was director of chemical prod- 
ucts, division of research and development, 
Colgate-Palmolive-Pect Co. Dr. Goepp 
was returning to Germany to complete a 
study of emulsifiers and detergents. He 
was director of organic research for the 
Atlas Powder Co. The accident occurred 
October 3. 


Rudolf Zane, chemical engineer with the 
U. S. Bureau of Mines, Seattle, Wash., on 
his way to Germany to translate captured 
scientific documents, and Mrs. Zane were 
also among the victims of the plane crash 
of October 3. 


Frederick M. Prall, 52, director of the 
Rayon Technical Patent Section of E. I. 
du Pont de Nemours & Co., died in Wil- 
mington October 11. 


resident of 
in Chaun- 


Andrew L. Winton, 82, prominent 
chemist and food plant histologist, died 
in Wilton, Conn., October 17. 


Frederic Juenger, 63, traffic manager of 
the Texas Gulf Sulphur Co., died in New 
York October 21. 
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This Is MARION, INDIANA 
Another 100% Layne City 


—Marion, a busy, progressive and forward 
looking city of east central Indiana gets its 
entire water supply from Layne Well Water 
Systems. And taking a tip from the city are a 
brewery, a food processing plant, a radio 
and television station, two meat packers, « 
military home, a wire and rubber manufec- 
turer, a glass company, a laundry and a wire 
and cable company—all of whom have their 
own individual Layne Water System plants. 


Seldom does an industrial product enjoy 
such dominating preference as is accorded 
to Layne Well Water Systems by Marion City 
and Factory executives. Such preference was 
earned through recognized reputation of su- 
perior quality and basically sound operation 
economy. 


Well Water Systems are known to 
be the best that specialized engineering re- 
search can produce—and the best that Amer- 
jean dollars can buy. For late catalogs and 
illustrated literature address Layne & Bowler, 
inc., General Offices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine “pumps are available is 
sizes to produce from 40 to 16,000 gallons ef 
water minute. High efficiency saves bundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * La -Atiantic Co., Norfolk, 
Va. * La Memphis, Tenn. * 


yne-Central Co 
lLayne-Central Co.. Mishawaka, Ind. * Layne- 
isiana Co., Lake Charlies, La. * Louisiana 


Monroe. La. * Layne-New York Co.. 


gota, Minneapolis, Minn. * International Water 
ty Led., Ontario, Canada * Layne- 
A., Mexico, D. ¥. 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


| ok : 
2 
Peon 
+ 
we 
43 waukee. Wis. * Layne-Ohic Co Columbus, Ohio 
7 ® Layne-Pacific, Inc Seattic. Wash * Layre- 
Texas Co., Houston, Texas * Layne-Western Co.. 
‘all 
CHI 


ORGANIC 
CHEMICALS 


ACETONE 
ALLYL ALCOHOL 
ALLYL CHLORIDE 
“SECONDARY BUTYL ALCOHOL 
TERTIARY BUTYL ALCOHOL 
DIACETONE ALCOHOL 
ISOPROPYL ALCOHOL (REFINED 99%) 
ISOPROPYL ALCOHOL (REFINED 91%) 
ISOPROPYL ETHER 
MESITYL OXIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL CARBINOL 


(METHYL AMYL ALCOHOL) 


METHYL ISOBUTYL KETONE 


SHELL CHEMICAL CORPORATION 


100 BUSH STREET, SAN FRANCISCO 6 
500 FIFTH AVENUE, NEW YORK 18 


Los Angeles * Houston + Chicago 


St. Louis + Cleveland 
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The Zenith Pulp Press, with capa 


city up to 26 tons per hour,” 


thoroughly dewaters wet pulps 
and slurries such as: 

Beet Pulp Cltrus Wastes 
Tomate Pomace Cherries 
@ Corn Fibre © Paper Pulp 
@ Reclaimed Rubber, etc. 

Heavy screw-type spindle applied 
smooth, continuous pressure, forces 
pulp or slurry 
resistance. Rifle drilled resistors 
permit use of steam when neces 
sary. Minutely perforated screens 
assure efficient drainoge, hold 
pulp losses to minimum. Ball thrust 
bearings and oversize shaft bear- 
ings reduce power load. 

New uses for the remarkably 
efficient, profitable Zenith Pulp 
Press are being constantly de 
veloped. An experimental press is 
available for 


trial in your 
plant. 

Write for full 
information. 


INDUSTRIAL NOTES 


Johns-Manville Corp., New York, has 
elected Lewis H. Brown chairman of the 
board of directors and chicf executive of- 
heer. R. W. Lea has been elected presi- 
dent. The general managers of the six 
operating divisions appointed by the new 
president are: J. A. O'Bricn, industrial 
products division; Harold R. Berlin, build 
mg products division; A. S. Elsenbast, 
celite division; and FE. C. Brockett, 
Canadian products division. EF. 5. Crosby 
continues as general manager of the inter 
national division, A. R. Fisher, vice-presi- 
dent for production, will act as general 
manager of the asbestos fiber division, 


United States Rubber Co., New York, has 
promoted James E. Stevenson to the po 
sition of manager of V-belt sales. George 
R. Vila has been moved up to the post of 
sales manager for latex, Lotol, rubber dis- 
persions and plastics products. 


Pennsylvania Salt Mfg. Co., Philadelphia, 
has placed Lows M. Kuilema in charge of 
the Wisconsin territory as district sales 
manager. Ilis offices are located in Chi- 


cago. 


C. B. Peters Co., New York, has been re 


| activated by Col, Carl B. Peters who was 


recently separated from the United States 
Army. Offices arc located in the Gravbar 
Building, 420 Lexington Ave., New 
York 17, N. Y. ‘The company will again 


concentrate on matcrials of interest to the 


fertilizer, chemical, explosive and soap in- 
dustnies. 


E. I. du Pont de Nemours & Co., Wiil- 
mington, will establish a Grasselli Chem: 
cals department district office in Minne 
apolis, On January 1, the company will 
handle the sale of acids, chemicals, insecti- 
cides, and agricultural products from the 
new office which will be located in the 
Foshay Tower. 


Steel Improvement & Forge Co., Cleve- 
land, has established a turbine forgings <i) 
vision with Carl I. Schweizer in charge. 
The company also announced the appoint 
ment of Arthur Zimmerman as sales man- 
ager. 


SKF Industries, Inc., New York, has 
named Harnson Wood as New York di 
trict manager to succeed John D. Wilham 
son who has resigned after heading the 
district for the last 23 vears 


Dow Chemical Co., Los Angeles, an- 
nounces that Howard P. Atkin, after four 
vears service with the Army Air Corps, 
has recently become a membcr of the 
company's cathodic protection sales staff. 


Fluor Corp., Ltd., Los Angeles, has pro- 
moted W. Earl Dunn to the post of gen- 
cral manager. James P. Wiseman, former 
district enginecr in the Houston office, 
has been moved up to the post of general 


PRESSURE, TEMPERATURE, FLOW, ELECTRICAL 
AND LEVEL MEASURING INSTRUMENTS 


UNITED STATES GAUGE 


6 out of 10 


manufacturers of 
original equipment 
specify U.S.G. 


DIVISION OF AMERICAN MACHINE AND METALS, INC. v/ 


JACKSON & CHURCH CO. SELLERSVILLE, PENNSYLVANIA (1) 


Branch 


CHE) 
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Hoch efficiency in filtering operations goes hand in hand 
with a high degree of uniformity in the fabric used. That is 
why the selection of Mt. Vernon Extra for your filter fabrics 
is so important. Beginning with top grades of cotton that are 
spun and woven with the skill of half a century's experience 
and carefully checked by rigid laboratory controls in each 
step of production, our constant aim is to make Mt. Vernon 
Extra filter fabrics better, stronger and more uniform to 
increase the efficiency and improve the economy of your 
filtering operations. 


Sextrat. 


uniformity makes 
the big difference 


‘TURNER HALSEY 
Wt. Veruau-Wosdlery Us Qe 


WORTH ST. NEW YO 


Bronch Offices: CHICAGO * NEW ORLEANS ° ATLANTA © BALTIMORE * BOSTON * LOS ANGELES * AKRON 
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RELIABILITY 


most desired quality 
in every product... . 


YOURS 


in every product built by Hardinge 


Sound engineering, sturdy construction, advanced design, 
the skilled hands of master craftsmen — all these combine 
to give Hardinge equipment its unusually long life and low 
maintenance costs . . . its reliability through the years. 


CONICAL MILLS Ball and Pebble mills for grinding 
wet or dry, in open or closed circuit, for granular or 
fine products. 

RUGGLES-COLES DRYERS Built in 9 distinct types for 
direct, indirect, or indirect-direct heat drying of all 
products. 

CONICAL SCRUBBERS Clean by mass contact and 


natural displacement at lower power and water re- 
quirements than others. 


AUTO-RAISE THICKENERS Distinctive features are 
the spiral scrapers and the “Auto-Raise" drive 
mechanism. 

COUNTER-CURRENT CLASSIFIERS Used for making 
size separations of ores, sands, and other materials 
(one moving part). 


AIR CLASSIFIERS Compact, efficient, self-contained 
units . . . fineness up to 99% passing 325 mesh can 
be secured. 


CONSTANT-WEIGHT FEEDERS Measure by weight, 
not volume, thus eliminating variations of 10% to 
40%, common in other types. 


A.B. W. SAND FILTERS The new effluent filters with 
the remarkable automatic backwash feature. 


Write for descriptive Catalogs 


D JONG) 


YORK PEMMSTLVAMIA — 240 Arch 
EW TORK 17.122 205 W. Weeker Orive—-CHICAGO 
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sales manager. Both men are now located 


in the Los Angeles office. 


Elliott Co., Jeannette, Pa., has appointed 
Quentin Graham manager of the Ridgway 
(Pa.) division. Mr. Graham was former 
manager of the company’s electrical eng, 
necring department. H. S. Pahren, former 
manager of the division has moved to 
New York as Elliott district manager. 


Joshua Hendy Tron Works, Sunnyvale 
Calif., announces that Joseph H. Wads 
worth, formerly with California Shipbuild 
ing Corp., has been appointed director 


of public relations. 


Sier-Bath Gear and Pump Co., North 
Bergen, N. J., is the new name of the 
former Sicr-Bath Gear Co., Inc. The com- 
pany is located at 9252 Hudson Blvd 


Parke, Davis & Co., New York, has 
awarded enginecring and construction con 
tracts for a new building in Detroit to 
house the production and development of 


streptomycin and other antibiotics to the . 
H. K. Feruson Co. The four story struc TC 
ture will provide office, laboratory, process THA 
and es facilities. Construction ON E 
is now under way. NUM 
Maas & Waldstein Co., Newark, N. J. aw 
has purchased the Smith-Davis Paint Co. | 
10751 Venice Blvd., Los Angeles. The It 
company will continue to manufacture in top p 
dustrial finishes, trade sales and mainten requir 
ance sales paints. C. R. Parry will super they | 
vise the new plant. Hand 
inforn 


Pittsburgh Plate Glass Co., Pittsburgh, 
has acquired the Mork Brush Mfg. Co. 
San Francisco. The unit will continue 
operations as the Mork Brush division of 
the company. 


Atlas Mineral Products Co., Mertztown, 
Pa., has a new affiliate organization called 
Atlas Mineral Products Co. of Texas, Inc. 
It is located at Houston and includes a 
plant manufacturing sulphur cements and 
other products. The Texas unit handles 
sales in western Tennessee, Mississippi and 
Louisiana. It also handles al! sales west of 
the Mississippi with the exception of 
Minnesota, North Dakota, an eastem 
Missouri. 


Durez Plastics & Chemicals, Inc., North 
Tonawanda, N. Y., has changed the name 
of its oil soluble resin division to protective 
coating resins division and the name of 
its technical sales division to industria 
sales division. These changes were mace & 
clearly define the functions of the depart 


ments. 


Komline-Sanderson Engineering Corp. 
Ridgewood, N. J., has been formed for 
the purpose of developing and marketing 
machinery and equipment for the treat 
ment of sewage and industrial wastes. 
Partners in the concern are Thomas R 
Komline and Walter H. Sanderson. 


Shell Chemical Corp., New York, has ap 
pointed Merle L. Griffin to the post o 
assistant to the western division sales mat 
ager. He was formerly assistant to the 
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ARMSTRONG 
still 


RMSTRONG MACHINE WORKS pioneered UNIT 
TRAPPING* back in the days when it was cus- 
tomary to pipe a half dozen, or more, drain lines into 
one big pot type trap ... when traps were considered 
“a necessary evil”... when the main idea was to use as 
few traps as possible. Armstrong made it practical and 
profitable to use UNIT TRAPPING* by developing: $25 DAILY GAS SAVING 
1. A trap that does not require attention. (All Heineman Chemical Co., Crosby, Pa. 
Armstrong traps are non-airbinding and ad 
self-scrubbing. ) 
Small traps with big capacity. (Unexcelled 
—thanks to Armstrong’s patented valve.) 
Moderately priced traps — economical to 
use on individual units; a size for every 
purpose. 
Scientific data on how to use traps. 
TODAY, ENGINEERS EVERYWHERE KNOW ; 
THAT AN INDIVIDUAL TRAP SHOULD BE USED 20% REDUCTION IN HEATING UP 
ON EACH DRAIN LINE, YET THERE ARE STILL TIME 3 
NUMEROUS PLACES WHERE OLD-FASHIONED Paper 
TRAPPING IS COSTING PLANTS MONEY EVERY ; 
DAY! 
It will pay such plant to give “trap modernization” 
top priority in postwar planning. Most of these jobs 
require only small expenditures and little labor, yet 
they pay big dividends. Ask for a copy of the Armstrong 
Handbook on Condensate Drainage—it gives you all 
information needed to plan your jobs. 


ARMSTRONG MACHINE WORKS 


858 Maple St., Three Rivers, Mich, ’ Morthwestern Store Co., 
Milwaukee, Wise, 


$250 FUEL SAVING PER SEASON 
6B. C. Packers, Lid., Stevenson, B. C. 


CUT IN COAL BILL 
School, Spring held, Ohio 
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WIRE CLOTH COST AND 
SEPARATING SPEED 
NCED 


To increcse separating speed and lengthen your screen life, 
select a higher quality alloy. 

Such alloys are woven by ‘Buffalo Wire." They permit you 
to go to a mesh of lighter gauge, and thereby achieve the 
perfect balance of productivity and screen life. The rela- 
tively higher cost of a durable alloy is more than offset by 
greater separating speed and less frequent 
wire cloth replacements. 

a NEW FOLDER 596 


Tells how “Buffalo” Stainless Steel Wire Cloth cuts costs 
ond improves performance in thousands of installations. 
Valuable data on corrosion-resistance. Write for your copy. 


MANUFACTURER OF ALL KINDS OF 9 
WIRE CLOTH SINCE 1869 : he 


482 TERRACE BUFFALO 2, N. Y. 


general manager in New York. V. C. 
Irvine has been named manager of head 
office sales development in San Francaise: 


Brill Equipment Co., New York, has made 
Stephen M. Schuster advertising manager 
Mr. Schuster was recently released from 
active duty in the Navy. 


Bowser, Inc., Fort Wayne, Ind., has placed 
J. C. Lungerhausen in the post of chief 
development enginecr i the industrial 
pump division. 


Isselen Research Corp., Boston, is the new 
firm name of Gustavus J. Tossclen, Inc 
Ihere will be no change in the managc 
ment, personnel or policics of the business. 


Rhodes Industrial Corp., | limpton, 


N. Y., has been formed b. Plulp H 
Rhodes. The new firm has offices and 
laboratorics in that city. Officers of the 
company are: P. H. Rhodes, president; 
\. L. Alk, treasurer and chief chemist; 
and E. Libby, director of pilot plant 
operations. 


Hydraulic Press Mfg. Co., \lount Gilead, 
Ohio, has appointed Col. Robert F. Ohmer 
vice president in charge of administration, 


Oronite Chemical Co., San Francisco, has 
announced appointment of HI. Brams- 
ton-Cook as sales manager, national and 
international, for the firm's new synthetic 
detergent, phthalic anhvdride, and other 
chemical products. Oronite has just moved 
to new headquarters at 200 Bush Street, 
San Francisco, 


American Marietta Co., Chicago, has pur 
chased Adhesive Products Co. of Seattle 
and Pacific Chemical Co. of Los Angeles. 
The company also bought two Seattle 
paint plants a year ago. 


W. E. Major Industries, Los Angeles, has 
recently been organized with W.. E. Major 
as president to act as exclusive agents for 
chemical products of the iron and steel 
division of Kaiser Co., Inc., Growers 
Chemical Supply Co., and Wilson Car 
bon Co., and as non-exclusive agent for 
the coal-tar and chemical products of 
Geneva Stecl Co. and of Union Oi! Co. 
of California. Mr, Major for many vears 
West Coast manager for General Chem 
cal Co., was recently manager of the 
chemical division of Union Oil in Los 


Angeles. 


A. Brothman and Associates, Long Island 
Citv, N. Y., has moved from 114 East 
32nd St., New York, to 2928 4lst Ave. 
Long Island City 1, N. Y. 


Young Radiator Co., Racine, Wis., has 
promoted Peter J. Fink to the post of 
service manager. Lloyd B. Smith has been 
made special representative in the Pacihe 
Northwest territory. 


American Cyanamid Co., New York, )#s 
made the following changes in the ¢ ilco 
Chemical division: John B. Fried has been 
made a metropolitan New York distnct 
sales representative in the pigment depart 
ment; Wendell G. Beauchamp 3s 10% 
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@ FILTER CAKE IN ONE CONTINUOUS SHEET... 


WASHED CLEAN-—THOROUGHLY DEWATERED 


This easy-to-process filter cake is being dis- 
charged from an FE Chemical Washing Filter. 
Built up to just the right thickness on the filter 
drum, it has been thoroughly washed, and dewa- 
tered. As you see it here, it has just been lifted 
off the surface of the revolving filter drum by the 
FE string discharge (no scraper), and is being car- 
tied (still supported by the strings) to the dis- 
charge roll. 


The uniform filter cake pictured above is just one 
of the many results you can achieve with FE con- 
tinuous filtration. FE filters are. basically good, 
sturdy, trouble-free vacuum filters to which can 
be added exclusive FE features that improve 
washing, produce lower cake moistures, and im- 
prove results—all at lower costs. 


The FE string discharge does away with scrapers 
and "blow-back."" No wire winding is needed to 
hold the filter cloth in place, and no severe 
mechanical strain or abrasive wear shortens the 
life of the cloth. It permits handling filter cakes 
as thin as 1/16 in., and successfully filters semi- 
colloidal slurries and "'slimes."' Cloth changes are 
less frequent, and can be made in a fraction of 
the time required for scraper-type filters. 


The FE compression mechanism can be added to 
squeeze 2 to 6% more moisture out of the 


filter cake. It also reduces vacuum power re- 
quirements by closing up cracks that may occur 
in the cake. 


Better cake washing is possible with the FE wash- 
ing mechanism. Less residual impurities and bet- 
ter recovery of solubles result from the non- 
atomizing, uniform, water wash that is spread 
evenly over the entire cake with the help of a 
highly absorbent wash blanket. Both the wash- 
ing and dewatering cycle are long—you get a 
clean cake with minimum moisture. 


FE filters are available in sizes from 9 to over 
700 sq. ft. filtering area, for handling a wide 
variety of heersirs. | including chemicals, food 
products, paper pulp, mining slimes and con- 
centrates, sewage sludges, clay, sugar muds, 
starches, cements and many others. We will be 
glad to help with your filtration problems. 


GINEERS /, 
Service 


858 Summer Avenue Newark 4, N. J. 


Canada: The Northern Foundry & Machine Co., Ltd., Sault Ste, Marie, Ont. 
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Transmission Drives 


We are equipped to engineer and specify the 
correct drive for each individual installation— 
whether a positive drive such as Chain or Gears 
or a flexible drive such as V-Belt or Flat Belt 


V-Belt Drives 


A complete line of V-Belt Sheaves for “A” 
through “E’’ section belts in standard bushed, 
taper bushed or made-to-order types. Continen- 
tal V-Belts “A” through “E” section carried in 
stock for prompt shipment. All Sheaves made 
from close grain, high tensile strength Mee- 
hanite iron, assuring longer life expectancy and 
highest drive efficiency 


Roller Chain Drives 


Complete range of stock size Sprockets and 
single strand Roller Chains, from 3/8” to 24” 
pitch, carried in stock for quick delivery. Steel 
or cast iron construction, with standard hubs, 
are available on order. 


Send your inquiries to our 
nearest District Office. 


INDUSTRIAL DIVISION 


CONTINENTAL GIN COMPANY 


ALABAMA 


Pacific coast regional sales manager of the 
pigment department; M. H. Mettee III has 
been transferred to plastics sales for the 
dyestuff department; and George A. Jonic 
has been named a sales representative in 
the metropolitan district. 


Diamond Alkali Co., Pittsburgh, has ap- 
pointed Donald S. Carmichael of Cleve 
land, assistant secretary of the company. 
He has been located in the main office 
since November 1. 


Edwal Laboratories, Inc., Chicago, has 
added Herbert C. Stecker to its staff. He 
will serve as assistant to Dr. Hendrey who 
is in charge of chemical sales. 


Beaumont Birch Co., Philadelphia, has pur- 
chased the complete line of Hagan steam 
jet ash conveyors from the George J. 
Hagan Co, of Pittsburgh. 


Centro Research Laboratories, Inc., Briar- 
cliff Manor, N. Y., announces that Dr 
Vaman R. Kokatnur, president of Autoxy 
gen Inc., has joined its staff as research 
associate but will retain his New York 
office tor chemical consultation. 


Foxboro Co., Foxboro, Mass., has under 
construction a new plant for its afhhate, 
The Foxboro Co., Ltd., in the Ville La 
Salle section of Montreal, Canada. It will 
be ready for operation in the spring. 


Rheem Research Products, Inc., Baltimore 
has appointed the Mitchell-Bradtord 
Chemical Co., Stratford, Conn., as exctu 
sive distributor for Iridite in the New 
England area. 


James Stewart & Co., New York, has 
elected James M. Jensen to the newly 
created position of assistant to the presi 
dent. Mr. Jensen, who has been with 
the company for 31 years, had been serv- 
ing as project manager in charge of the 
company’s construction of pulp and paper 
plants at Macon, Ga. 


Pittsburgh Lectrodryer Corp., Pittsburgh 
has appointed D. B. Gooch, Birmingham 
\lu., as sales representatives for all ot 
the Carolinas Pcs parts of Alabama and 
Georgia. 


Timken Roller Bearing Co., Canton, Ohio, 
has transferred Russell P. Proffitt from Chi 
cago to the Washington office where he 
will serve as district manager. 


Logan anne Co., Chicago, is now 
represented in the Southwest, Mexico, anc 
Central America by the Patterson Sales 
Co. of EF] Paso, Texas. 


E. L. du Pont de Nemours & Co., W'!- 
mington, has opened an office for the 
organic chemicals department at Atlanta 
The Charlotte, N. C., office which form 
erly handled sales south of Virginia will 
concentrate on North and South Carolin 
D. C. Newman will continue as_ sales 
manager in charge of the entire southern 
district. A. B. Owens, formerly wr 
development manager of the dyestuffs « 
vision at Wilmington, will be manager 7 
the Atlanta office. 
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Chicago Pneumatic Tool Com- 
pany’s portable hydraulic system, 
adaptable to cold riveting, piercing, 
pressing and pulling operations, 
uses Morflex Couplings on the 
power unit shaft between motor 
and pump. Morflex Couplings ab- 
sorb shock, vibration, prolong ma- 
chine life in the severest service. 
MORSE CHAIN COMPANY, 
Detroit 8, Michigan; Ithaca, N. Y. 
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IF YOU HAVE A SOLUTION 
FEEDING PROBLEM 


MEGA 


ROTODIP FEEDERS 


Don’t let your feeding prob- 
lems get you down — the 
Omega Rotodip feeds chem- 
ical solutions with the accur- 
acy of a meter .. . handles 
all kinds of low viscosity 
liquids and suspensions. 
Rotodip is available in spe- 
cial materials of construction 
to feed every solution from 
food products to acids. The 
rotating dippers are of 
unique design to insure de- 
livery with an accuracy of 
+=1°%; the Omega variable 
speed drive permits exact 
adjustment of the feeding 
rate over a 100 to I range. 


Omega Rotodip Feeder, cutaway view. 
Capacity 1 to 800 g.p.h. Widely used 
with automatic and proportional control 
devices in many process plants. 


Write for Bulletin 


OMEGA PRODUCTS 
Gravimetric Feeders * Dust Removal Equipment 
Volumetric Dry & Solution Feeders 
Lime Slaking Equipment 
Laboratory Stirrers * Bucket Elevators 


OMEGA MACHINE CO. 


(Division of Builders Iron Foundry) 
29 Codding Street, Providence 1, R. I. 
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THE ATOMIC ENERGY ACT 

Tue ramous “Atomic Energy” Act of 


1946, which was passed by Congress and 
signed by the President, is an example of 
the unfortunate tendency toward compul- 
sory licensing of patents and the extension 
of government control, The Act, while pro- 
fessing to be interested in continued re- 
search and development activities in the 
field of nuclear processes, the production of 
atomic energy, and the utilization of fis- 
sionable and radioactive materials, dis- 
courages the making and development of 
inventions in that field by establishing a 
tight government control over sources of 
material, such as uranium and thorium; 
fissionable material including the artificially 
produced plutonium and uranium enriched 
in the isotope 235; byproduct material; 


facilities for the production of fissionabl 
materials; and the utilization of atomic 
energy. At the same time, it provides that 
inventions and discoveries in the produ 
tion and utilization of fissionable materia! 
shall not be the subject matter of patent 

It does not seem consistent that, while 
patents have in the past been the great 
stimulating force promoting the making of 
inventions, this force should be removed 
in connection with the very important 
field of atomic energy. True, the Act pr 
vides for so-called “just compensation” for 
the inventor, but as almost evervone knows, 
what might be considered such by a Com 
mission, might be hardly adequate to sat 
isfy the inventor. In any event, an inven- 
tor would not have the incentive that he 
would have had under a free right to in- 
vent and patent his inventions, in accord 
ance with the patent law as it stands aside 
from the Atomic Energy Act. 

Besides this, the Act provides for com 
pulsory licensing of patents already grant: 
in the atomic energy field, making it the 
duty of the Commission to declare am 
such patents affected with a public interest. 

So the 
weaken the rights of inventors by taking 
from them the right to patent within a 
specified field. It might be urged that 
the field is well-defined, but this is not so. 


Although at the present time, the sources 


of fissionable material are practically lin 
ited to uranium and thorium, who can tell 


Experienced LEE engineers and master crafts- 
men, with complete modern shop facilities—a 
flexible production organization—enables LEE 
to build the type of industrial corrosion-resistant 
KETTLES you need, in any desired size. 
All Lee Kettles are made to ASME Code and Certificates 
furnished with each job. 


WRITE FOR DESCRIPTIVE BULLETIN 


4 PRODUCTS 
 COMPANY,INC. 
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Ss 
WE KNOW 
= 
EG as eee 
a Srowneent Richest state in oil, gas, sulphur, salt 
m8 ... heavily productive of many other 
at All ' natural resources. | 
Or Any Step 
Texas... With fine harbors; good rail, 
highway and air transportation; rich 
ted Engineering, markets; favorable labor conditions; 
oa Fabrication, climate that permits all year around 
* Or Erection work out of doors. 
% of No wonder Texas is the Capital of the 
tal | Process Plants Petro-Chemical Industry. No wonder _ 
-] for the Chemical makers are coming to Texas 
Oil. Gas for expansion and plant location. 
and Chemical In coming to Texas, you'll benefit from 
Industries the complete services of Brown & Root, 
Inc.,—old enough to offer 32 years of 
broad engineering and construction 
experience in Texas; big enough to 
carry on $100,000,000 in work at a time; 
a broad enough & handle all or any part 
of plant location research, design, 
Houston 1, Texas 
process, engineering, fabrication and 
erection ... AND 
WISE enough to give every advantage 
of its skill and experience to your job. 
BROWN ROOT, Inc. 
| 
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AGITAIR FLOTATION 
Offers 


uick and Positive Control 


Controlled Aeration 


Agitair Flotation machines allow instant control of induced air 
to each cell by readily accessible air valves. Too, by a touch 
of an air header valve, instant air control of the entire circuit 
assures smooth and uninterrupted operation. The effect of un- 
avoidable variances in ore and reagents is thus quickly con- 
trolled. There need be no froth run-aways with Agitair. 


Froth Depth 


Froth overflow weirs on each cell allow adjustments of froth 
depth to the optimum position. Froth paddles are not required. 


You, too, can profit from Agitair time-tested per- 
formance. Write today for Bulletin 421, which 
explains and illustrates Agitair in full detail. 


“Leaders in Experience and Service’ . 


THE GALIGHER CO. 


Eastern Office 


921 Bergen Avenue 
Jersey City 6, N. J. 


Home Office 


48 South 2nd East St. 
Salt Lake City 1, Utah 
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but that other sources may not be found, 
or that other materials not at present 
considered fissionable may not eventually 
be found to be in that category. Suppose 
that copper is eventually found to be | 
sionable, that would take the great copper 
industry from private enterprise and put 
them under government control. 


Tow son Pr ice " We st inghouse Electr ic 
Corp., before Radio Business Forum, New 
York, Oct. 1, 1946. 


OBSTACLES IN THE WAY 
OF RESEARCH 


Wuar of the future of research? With 
its past record one may wonder why fur- 
ther incentives for research are needed. The 
fact is, however, that in spite of this 
tory of achievement there are some serious 
clouds on the horizon, which threaten thx 
ability of research to continue its vital 
contribution to the life of our nation. Onc 
such cloud is the fact that the simp 
and easier problems have been solved. W\ 
are left with the more difficult ones. ‘1 
law of diminishing returns is beginning to 
apply to many fie!ds of research. 

A second obstacle to research is the 
serious shortage of technical men which 
faces us, particularly during the next f 
vears. As industrial operations become 
more complex, technically trained men are 
nee ded as Oper itors ofr supe Tv isor;rs, ind 
such jobs generally have priority over re- 
search. It will be impossible for our 
educational institutions to meet the de- 
mand for technical men during the next 
several years. This shortage stems back 
largely to the shortsighted policy pursued 
by the military authorities in drafting 
thousands of technical men for non-tech 
nical jobs, and particularly in uprooting 
almost completely the young students who 
were part way through our technical 
schools. 

Third difficulty in expanding our 
search program is the accumulated 
ficiency in basic research. During the war 
we made tremendous advances in applying 
known principles of science, but we ¢ 
covered very little that was basically new 
or fundamental. This is one field where 
we have been drawing upon our reserves 
at an alarming rate. 

Fourth threat to the future of research 
arises out of the attempt of a relative) 
small group to wreck our patent system. 
They have misrepresented the basic facts 
about patents and have filled the papers 
with discussions of a few unusual and 
nontypical patent-control schemes, with 
which our antitrust laws are quite adequate 
to deal. 


E. Wilson, Standard Oi] Company 
of Indiana, before Princeton University 
Bicentennial Conference, Oct. 4, 1046. 


FERTILIZER INDUSTRY 
FORECAST 


Wuen the supply and demand for fer- 
tilizers strike a balance again, there wil! be 
a shaking out of the distribution pattern 
not possible during the restrictions of the 
war years. The assimilation of war built 
nitrogen fixation plants into our peice 
time economy has begun. The construc 
tion and operation of phosphate mining 
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DEPENDABLE SUPPLY AND SERVICE 


PLACE 1947 CONTRACTS EARLY! 


CONTRACT Orders mean a 


sure supply of 99.5% pure Spencer 
Anhydrous Ammonia. 


Now is the time to con- 


tract for your 1947 re- sett CONTRACT orders mean 


quirements of Spencer ares prompt delivery throughout 1947, 
Industrial Anhydrous Am- 

monia (NH3) and assure : a CONTRACT orders mean price 
your future production aA protection—full protection against 
schedules for the manu- ci market fluctuations. 

facture of Fertilizers, Ex- —_ 

plosives, Petroleum Products, at - CONTRACT orders mean good 
Chemicals, Sulphuric Acids, gt business—enable you to reduce in- 
Rayon, Wood Pulp Treat- ventories aad plan with certainty for 
ing, Refrigerants... — orderly economical production. 


CHEMICALS 


COMPANY 
General and Sales Offices: Dwight Building, Kansas City 6, Mo. 
Works: Pittsburg, Kansas 
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when you buy STAINLESS STEEL 


It tokes o specialist to transform stainless steel sheet into processing 
equipment that gives you the best out of the alloy. We work with stain- 
less steel alloys exclusively. That means we’re equipped to protect your 
investment in stainless steel processing equipment — know all the fabri- 
cating safeguards that give you the maximum benefits of the original 
alloy in your finished vessel. Consult with us on your requirements. 


$. BLICKMAN, INC. + 611 GREGORY AVE. » WEEHAWKEN, N. J. 


SEND FOR THIS 
VALUABLE BOOK 


A request on your letter- 
head will bring ovr 
Wheat to Look 
or When You Specify 
Stainless Steel for Your 
Processing Equipment.” 
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and processing facilities is well started. It 
will continue with emphasis on ability to 
serve the recently enlarged demand in the 
north central and west coast areas. 

During the five year prewar period, 1935- 
1939, agriculture in the United States 
used an average fertilizer volume of 74 mil- 
lion tons annually. By 1945 this had in- 
creased 81 percent to 13.2 million tons. 
The fact that the major plant nutrients 
contained in that tonnage increased during 
that same span of years more than 86 
percent is an indication of a sound trend 
which we can ‘be certain will continue. 

Through the fertilizer industry, agricul- 
ture in the United States purchases more 
than 13 million tons of chemicals. For the 
vear ending June 30, 1947, prospects are 
that a 14 million ton total will be so 
delivered as one of the important con- 
tributions toward an abundant food sup- 
ply. 

Barring interruptiens of supply, this will 
be 91 percent more ton volume and 103 
percent more of the three major plant nu 
trients than was used on an average during 
the five vears 1935 through 1939, 

From an industry using large proportions 
of natural organic byproducts, fertilizer 
manufacture has changed in less than a 
generation to a business of predominantly 
inorganic chemical nature. Even as long 
ago as 1925 only one-fourth of fertilizer 
nitrogen used here in the United States 
was from natural organics. By 1940 this 
proportion had decreased to one eighth. For 
the vear ending next June 30 there will be 
a further decline to less than one-twenticth 
Conversely ammonia and _ its solutions 
which in 1925 had as vet assumed no 
measurable percent of the fertilizer nitro 
gen supply picture, had claimed one eighth 
of the market by 1940. Thev bid fair to 
make up one-fourth of the total this vear 
Solid ammonium nitrate, of which little 
or none was used as fertilizer in this 
country in 1925, has now assumed one- 
fifth of the market. 

Phosphates in the fertilizer industry 
have om undergone some changes and 
made progress, critics of the industry not- 
withstanding. Phosphate rock recovery 
processes and volume have been stepped 
up. Fused phosphates recenth 
entered the picture and will apparenth 
amount to about one hundred thousand 
tons of material for the current vear 

Maurice H. Lockwood. National Fertil- 
izer Association, before the Chemical 
Market Research Association, New York, 
Sept. 17, 1946, 


CHECKING CORROSION OF 
OIL WELL PIPELINES 


Corrosion has become an increaseingly 
serious problem in the oil fields because 
of the high pressures at which the wells 
operate and the danger of resultant acci 
dents. The corrosive attack, due to car 
bon dioxide, water, and organic acids, is 
erratic, and wells standing side by side do 
not show the same effects or the same 
intensity of effects. 

Gas condensate wells themselves were 
used as a laboratory to study the action of 
the gas stream on the interior of the pipes 
through which the gas is produced. From 
the data gathered, the wells were grouped 
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has important message for you! 


Penn-Drake PETROSULS—a series of fully refined 
petroleum sulfonates largely developed and _per- 
fected for war-time applications—are now available 
for civilian use. Principal applications are for use 
where surface-active agents are required or desirable. 
Two types are offered: 


PETROSUL 745 SERIES—a low molecular weight, 
oil-soluble, “mahogany soap.” It is readily soluble 
in cold water, forming a clear solution. 


PETROSUL C SERIES—high molecular weight petro- 
leum sulfonates in either aqueous or petroleum 


oil concentration. 


Write for data and samples. Our technical staff will 
gladly cooperate with you in adapting Penn-Drake 
PETROSULS to your needs. 


PENNSYLVANIA REFINING 
«GENERAL OFFICES BUTLER, PA. 


White Oils USP and Technical. Petrolatums all grades and colors’, INSECTI-SOL 
‘Deodorized and other Naphthas: Petroleum Suiphonates: Wases: Industrial and 
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TANKS: 18-8 Stainless Steel. Highly 
polished No. 4 finish inside and 
out. Pitched bottom, self-draining. 
Stainless Steel covers. Stands pipe 
leg type. Built-in agitators for fast 
or slow speed, if desired. 25, 35, 
50, 60, 100. 160, 200, 300, 400 and 
500 gallon sizes . . . also built to 
special specifications, 


BATCH 
CANS 


Monel metal or 
stainless steel. 
Endless iron ring, 
handles attached, | 
reinforces top. | 
Bottom reinforced 
by iron cross 
welded to iron | 


chime. 10 to 75 
gallons. 


DIPPERS 


72 oz. with 
handle. Also 
some one, 
two and four- 
quart FLAT 
dippers. 


PAILS | 


Seamless stainless 
steel. Capacities, 12 
and 1542 qts. 


We corry a full line 
of Filter Paper. Also, 
Hose for all purposes. 
Send us a sample of 
your needs. 


Immediate Delivery 


CONSOLIDATED 
SIPHON SUPPLY CO., INC. 


DEPT C., 22-24 WOOSTER ST., NEW YORK CITY | 
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into three general types, critical, non- 
corrosive, and intermediate. 

In the critical corrosive type not only 
has the rate of attack been steady and 
severe, but small deep holes appear in the 
metal. Another type was the protective 
attack in which, after an initial attack, 
there was little if any further attack until 
that surface was removed. No pitting and 
very little penetration or corrosion of the 
steel takes place with this type of well. 

The third type noted was intermediate 
between the corrosive and so-called non- 
corrosive well. In this type well the cor- 
rosion takes place at a slow steady rate. 
Local attack and pitting do not seem to 
take place. This tvpe of corrosion is not 
as serious since the even, general effect 
permits accurate calculation of the life of 
the pipe. Thus by observation of the 
weight change of a pipe and microscopic 
examination of the surface a means of 
predicting the corrosive behavior of the 
well could be established. 

Corrosive agents and operating condi- 
tions were similar in the corrosive and 
non-corrosive tvpe wells, indicating that 
the non-corrosive well contained a sub- 
stance which reacted with the surface of 
the pipe to provide a protective film, arrest- 
ing the corrosion. 

The naphthenic acids were believed to 
meet the requirements and could con- 
ceivably be present under these conditions. 
A laboratory test showed that the addition 
of a very small amount of this acid formed 
a protective film which inhibited the 
attack of organic acid. Injection of naph 
thenic acid into a corrosive type well also 


seemed to be effective. Not only was there 
little metal lost, but more important, the 
surface became similar to that demon 
strated by the non-corrosive well and no 
pits formed. 

Tests with sodium chromate or dichrom 
ate showed a slight initial attack followed 
by little or no change over a period of 
eight weeks. 

Norman Hackerman and D. A. Shock, 
University of exas, before the Division 
of Industrial and Engineering Chemistry, 
American Chemical Society, Chicago, Sept 
12, 1946. 


RUBBER REINFORCED 
WITH LIGNIN 


In A new process, lignin is mixed with 
either synthetic or natural rubber in latex 
form so that it is coprecipitated or co 
agulated with the rubber, forming a mate 
rial ready for compounding and molding 
by the usual means. The process may be 
adapted, with minor variations, to most 
of the plants now making synthetic rubber. 

Rubber articles strengthened and tough 
ened with lignin reveal unusual properties 
One of these is light weight. Lignin is 
only 72 percent as heavy as carbon black 
Used in rubber tires, lignin could 
approximately 7 percent of the weight of 
the tire. In other mbber goods where 
more pigments, heavier than carbon black, 
are used, the saving in weight is consider 
ably more. Thus, shoe soles or heels are 
35 percent lighter when lignin is used 

Lignin also offers another advantage, 
long sought by the rubber industrv—light, 
bright-colored articles that are as tough and 


369 Market Street 


LAWRENCE. 
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LAWRENCE MACHINE & PUMP CORP. 


PUMPS PAY 


All centrifugals are alike in principle; the vital differ- 
ences are in their performance. The BEST pump is the 
one that delivers at least cost per unit of material 
handled, per year of service. . . . On this basis we invite 
comparison of LAWRENCE CENTRIFUGAL PUMPS 
with all others. Their records are convincing evidence 
that THEY DO PAY PROFITS. . . . There probably 
is not a “pumpable” material in the handling of which 
we have not had notable success—to the purchaser's 
profit. . . . Why not discuss your pumping problems 
with us? A request will place you under no obligation. 


LAWRENCE, MASS. 


ENTRIFUGAL 


PUMPING DUTY 


Save 


CH 
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GENERAL CHEMICAL 


first of its 

important series of 
ALIPHATIC ORGANIC 
FLUORINE COMPOUNDS 


Long the leader in development of inorganic fluorides and fluoborates, General 
Chemical Fluorine Research now enters the field of organic chemistry as genetron* 100 
it presents the Genetrons . . . an important series of aliphatic organic 
fluorine compounds. 

First of the group is Genetron 100, a product significant not only as a PHYSICAL PROPERTIES 
new industrial chemical, but also as the parent compound for this family 
of commercially valuable organic fluorine derivatives. 

Its physical properties point to various applications . . . as a refrigerant; 
intermediate in the preparation of aerosol dispersants, dielectrics, high 
pressure lubricants, selective solvents, and mixed olefinic halide monomers. 
Some of these uses are already being confirmed by manufacturers who 

recognize the unusual industrial potentialities of . —~117.0°C 
this low-boiling organic liquid. 
Genetron 100 may merit your thorough inves- —24.7°C 
tigation, too. For experimental samples write - 
General Chemical F Division, 1.406 ot € 
40 Rector Street, New York 6, N. Y. 
137 B.t.v./lb. 


GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK 6, N. Y. —20°C 120 
Seles and Technical Service Offices: Albany « Atlanta - Baltimore 
Birmingham Boston Buffalo + Charlotte 
. 
FOR AMERICSN INDUSTRY Providence wc 53.8 
. In Wisconsin: General Chemical Wisconsin Corporation, 
Milwaukee, Wis. 
Im Canada: The Nichols Chemical Company, Limited 30° c 
Montreal Torente Vancouver 


*Trade Mark, General Chemical Company 
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This new-type, fluid-activated pump 


depends on Ampco Bronzes for high 


strength and resistance to corrosion, 


erosion, and abrasion 


Here is a handy pump to have around. It supplies a pressure of 
over 15,000 psi for hydrostatic testing of christmas-tree fittings 
used in the oil fields. This same pump can also be used for in- 
jecting a chemical into a line in any proportion desired. Other 
applications include the homogenizing of milk, maintenance of high 
car-washing pressures, spray painting with red lead, etc. 


Here's what the engineer who helped design this pump 
says about its construction: 


“The main castings and most parts of the pump are of an aluminum 
bronze which has high strength, great resistance to s2a-water cor- 
rosion, and particularly great resistance to erosion and abrasion. 
(He is talking about Ampco Bronzes.) Because of the excellent 
wearing qualities, no liner is required in the main cylinder. (He's 
still talking about Ampco Bronzes.) This alloy is the same used for 
safety tools, and the non-sparking quality presents a desirable safety 
feature in use around explosive paint sprays, natural gas, and other 
explosive fluid mixtures. (He keeps on talking about Ampco Bronzes.) 
The exterior of the pump has a pleasing golden color and does not 
require painting or other upkeep.” 


Ampco Metal is a complete aluminum bronze series, varying 
from soft to hard, with physical quality closely controlled to fit 
specific service conditions. Call in an Ampco field engineer or 
write for bulletins and find out how Ampco Metal can help you. 


PAT. OFF. 


; AMPCo >AMPCO METAL, INC. 
= Department CM-11 © Milwaukee 4, Wisconsin 
Field Offices in Principal Cities 


Metal 


The Metal without an Equal 


P-14 


strong as those of black rubber. Light 
colors are possible because lignin has it- 
selt a comparatively weak tinting power. 
Its natural dark brown color fades out on 
blending with minor proportions of white 
pigments and colors. The small amounts 
used do not impair the strength or tough 
ness of the rubber except where near-white 
shades are desired. 

Lignin-reinforced rubbers also provide 
advantages to the rubber converter. peng 
coprecipitated rubber requires only one 
fifth the breakdown time and the time 
for mixing pigment is eliminated entirel\ 
Lignin can serve a dual role in copre 
cipitation processes for other reinforcing 
pigments. The use of lignin as dispersant 
has the considerable merit that it actually 
aids coprecipitation and that after copre 
cipitation the lignin remains to act as a 
reinforcing pigment. 

This process of reinforcing with lignin 
can be applied to any rubber which occurs 
in latex form. In using lignin an alkaline 
solution is first made and this is then mixed 
with latex in the desired proportions. The 
lignin and rubber are then precipitated to 
gether. This coprecipitate, or crumb, is 
then filtered and dried. The principal 
change in equipment over that now in usc 
is in the type of filters. When suitable 
filters are installed, their use also offers 
other manufacturing advantages. 

The tensile strength of lignin-reinforced 
rubber compares favorably with that of 
rubbers containing the best reinforcing pig 
ments known. At loadings higher than 
normal lignin provides higher tensile 
strengths than any other material tested. 


J. J. Keilen and Arthur Pollak, West 
Virginia Pulp and Paper Co., before the 
Rubber Division, American Chemical So- 
ciety, Chicago, Sept. 13, 1946. 


GERMAN ECONOMY SHOULD 
BE BALANCED NOW 


Ir 1s better to have Germany attain a 
balanced economy, even if a much larger 
proportion of German war-potential im 
dustries must be retained than is now 
planned. Proper control of such indus 
tries by competent representatives of the 
four occupying’ powers, perhaps over an 
indeterminate period, would then be a 
“must.” Without a balanced econom 
in Germany, the future economy of Europe 
is at stake. Existing conditions are stran 
gling German enterprise and bringing thie 
population daily closer to starvation. \ 
feeling of hopelessness pervades German 
life today. 

In addition to the crippling curtailment 
of heavy industry, most vital part of the 
country’s prewar industrial life, the Allies 
delay in carrying out the Potsdam agree 
ment to treat Germany as an economi 
unit is wreaking havoc in all four occupa 
tion zones. At present, in none of the 
four areas can the occupation be desig 
nated as successful. The drastic conditions 
of economic life stemming from the firmly 
maintained trade barriers are too apparent 
for contention. 

There appears to be no firm basis for 
the future reestablishment of a normal, 
non-aggressive stdte, willing and eager to 
earn its way back to acceptance into world 
accord. Hundreds of millions of American 


taxpavers’ dollars are now flowing abroad 
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WHY 


PUSH 


WHEN YOU 
CAN 


CONVEY 


Pushing material around is not only 

slow, hard work — it’s costly ma- 

terial handling — there's an easy 
, way to do it. 


Investigate the use of conveyors. 
Conveyors handle a wide variety 
of parts, packages, units, cans, bot- 
tles, barrels, bundles, drums and 
boxes. Available in light, medium 
or heavy-duty types — portable or 
stationary —as systems, sections or 
units — power or gravity fed, they 
give you remarkable savings in 
time, money and manpower con- 
servation. They relieve confusion 
and congestion. 


PRODUCTION LINES 


Slat type conveyor used fo speed assembly 
and crating of refrigerators. 


Standard Conveyor Company has 
the experience and facilities to en- 
gineer, recommend and furnish the 
right type of conveyor for your 
particular needs. 


STORAGE AREAS 


Portable ‘“Handibilt" conveyors used as a 
continuous conveyor line in storage orea. 


W rite today for catalog No. CM116 
“Conveyors by Standard’’—a ready 
reference on conveyor types and 
systems. 


STANDARD CONVEYOR CO. 


General Offices: North St. Paul 9, Minn, 
Sales & Service in Principal Cities 


LOADING PLATFORM 


Oil drums leave the warehouse for loading 
into boxcars on gravity roller system. 


PORTABLE CONVEYORS 
PREUMATIC TUBE SYSTEMS 


SPIRAL CHUTES 


AND PILERS « 
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annually to keep Germany running. Large 
expenditures will be necessary so long as 
a balanced economy is not reached. The 
American people are unlikely to agree 
complacently to contribute to Germany's 
economy for more than two or three 
vears. 

Under these circumstances, what usually 
results is an investigation by a Congres- 
sional committee. The findings may be 
that the regulations are too severe, and 
the subsequent recommendations that the 
controls should be relaxed. 

The danger is that future leniency may 
go beyond the measure of advisability. 


Roger Adams, University of Illinois, 
before American Chemical Society, Chi- 
cago, Sept. 11, 1946. 


HUMAN FACTORS AFFECT 
EFFICIENCY AND COSTS 


Cuemicat processes of the future must 
be designed with more appreciation of the 
human factor. Regardless of how a de- 
sign Corresponds to the various codes, ,it 
will not run at top efficiency if it does 
not take into account the safety and health 
of the people who have to operate it. With 
the industrial trend toward higher operat- 
ing pressures, the production and trans 
porting of more highly flammable and 
more highly toxic substances, the need 
for greater emphasis on chemical process 
safety becomes imperative. 

Greater emphasis should be placed on 
safety in engineering in the professional 
schools, however, it should be an integral 
part of all courses rather than a separate 
study in itself. In methods used to pro 
tect personnel, property and product 
against loss by accident, fire, explosion or 
toxic properties, greatest attention must 
be given to the human element since it 
is responsible for over 80 percent of all 
accidents. 

Much more progress in industrial safety 
will be made when the emphasis is shifted 
from the humanitarian point of view, com 
mendable as it is, to the production point 
of view of efficiency and cost. 


William F. O'Connor, New York Uni- 
versity, before the Industrial and Enei- 
neering Division, American Chemical So- 
ciety, Chicago, Sept. 9, 1946. 


RECTIFICATION FOR THE 
ELECTROLYTIC INDUSTRIES 


Dvrinc the war the a.c.-d.c. conversion 
equipment in the electrolytic industry was 
expanded to 4.5 million kw. The major 
part of such conversion equipment is in 
aluminum, magnesium, chlorine, copper 
and zinc. At the peak of operation during 
the war, these five processes consumed ap- 
proximately 31 billion kwh. annually. Thuis 
is more energy than is consumed by any 
other single industry. 

Nearly all of the conversion equipment 
installed in the aluminum industry since 
1931 has been of the mercury arc rectifier 
type. The only complete and new installa- 
tion of rotating apparatus covers gas-enginc- 
driven d.c. generators installed during the 
war because of a shortage of power. They 
were installed in a location where natural 
gas was plentiful. 

Of the approximately 525,000 kw. of 
conversion apparatus installed for magne 
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NDO 
CHEMICAL PRODUCTS 


Available in barrels 
and tank cars 


INDOPOL 


Polybutenes 
Bulletin 12 


INDONEX 


Rubber Plasticizers 
Bulletins 13 and 13A 


INDOIL 


Hydrocarbons 
Bulletin 10 


INDOIL 


Petroleum Su 


lfonates 


Address inquiries to | 


STANDARD OIL COMPANY (inoiana) 
CHEMICAL PRODUCTS DEPARTMENT 
910 South Michigan Avenue 


Chicago 80, Illinois 


sium production, 75,000 kw. are in rotat 
ing apparatus and the remainder in mer- 
cury arc rectifiers, 

There are so many different kinds of 
chlorine cell lines that it is difficult to com 
pile very complete data on them. About 
every type of conversion equipment 
represented and many operating voltage 
levels. Approximately 175,000 kw. of con 
version equipment is in mercury arc recti 
fiers and 115,000 kw. in rotating apparatus. 

Zinc and copper cell lines usually 1 
quire about 10,000 amp. Zinc cell lines 
have usually been installed at 500 to 600 
v., while copper cell lines have been in- 
stalled at 200 to 300 v. Some foreign in 
stallations have been made using voltages 
up to 800 or 850 v. 

For normal operation, the cell line is 
operated at substantially constant d.c. volt- 
age. Where rectifiers are applied to zinc 
lines, the voltage adjustment has been ob 
tained by regulating transformers or grid 
control. There have been no rectifiers ap 
plied, in this country, to copper processes, 
probably because of the low d.c. voltage 
requirements and because of the state of 
the art at the early dates at which most of 
the copper lines were installed. 

The mercury are rectifier has become 
well established in the electrochemical 
field. While there were several individual 
rectifier installations in the electrochemical 
industry prior to 1935, rectifiers can be 


Roating Rectifier 
D.C D.C Total 

Industry Kilowatts Kilowatts 
Aluminum 516.985 2,941.70) 3,458,735 
Magnesium... 72.800 448.140 520.940 
Chlorine. ..... 114,370 173.790 288 16 
169, 100 58, 736 227 
55,230 0 55,23 
Total... 928.485 3.622.416 4,550.6 


considered to have become generally ac 
ceptable at about that time. Large rotating 
apparatus installations made before 193) 
are not evidence that rectifiers were un- 
suitable. 

If the cell-line voltage is 250 v., the 
rectifier equipment is competitive in first J 
cost with rotating apparatus, when build 
ing cost, ventilation, and foundations are J 
considered. Rectifier equipment is in the 
neighborhood of 50 to 55 dollars per d 
kilowatt installed. Below 250 v., rotating J 
apparatus is generally installed because the | 
operating advantages of rectifiers cannot § 
overcome the advantage of rotating appar 
tus in first cost and efficiency. 


T. R. Rhea and B. R. Connell, Genera! 
Electric Co., before the Electrochemical 


Society, Toronto, Oct. 17, 1946. 


DIFFRACTION STUDIES OF 
TURBINE DEPOSITS 


A stupy of a number of steam turbine 
deposits using x-ray diffraction techniques 
as a means of identifying the crystalline 
phases present was made. The study has 
been limited to those compounds which 
may be the result of carry-over of matt 
rial from the boiler. 

With the exception of amorphous silica, 
compounds found in turbine deposits at 
normally well crystallized, indicating that 


the conditions surrounding their occul 
rence are favorable for grain growth. | 

Evidence was found of the tendency 
sodium metasilicate, sodium  disilicate 
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@ Whether your branch lines are to be 
butt-welded, socket-welded or threaded, 
WeldOlet Fittings will make the job 
easier. Above are shown the three 
types of outlets available in WeldOlet 
Fittings—each designed and manufac- 
tured to provide a safe, strong, easy- 
to-use method of making branch pipe 
outlets. 

In addition to providing safe, strong, 


Forged Fittings Division 


Any Method of Branch Pipe Connection 
is Made Easier with WELDOLET FITTINGS ! 


easy-to-install branch pipe outlets, the 
exclusive funnel-shaped inlet of these Fit- 
tings increases flow efficiency. This de- 
sign eliminates excessive turbulence and 
friction which is encountered at right- 
angle pipe intersections. 


To get the complete story on these mod- 
ern fittings, write today for a copy of the 
WeldOlet Fittings Catalog—it will be 
sent you without obligation. 


BONNEY FORGE & TOOL WORKS °* 344 Green Street, Allentown, Pa. 


TRADE MARK REG. U. PAT OFF 


IM U. 5. & FOREIGN COUNTRIES 


"WELDING OUTLET = THREADED OUTLET -SOCKET OUTLET 4 
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DEEP 

WELL 
TURBINE 
PUMPS 


Engineered for 
Efficient, Low Cost 
industrial Water 
Supply Services 


Peerless Vertical Deep 
Well Turbine Pumps 
develop capacities from 
15to30,000g.p.m. from 
any practicable depth. 
Exclusive engineering 
features enable Peer- 
less Turbine Pumps to 
more efficiently main- 
tain continuous, heavy 
duty water pumping 
demands in modern industry. Peerless 
Deep Well Turbine Pumps are available 
in both oil or water lubricated types 
(water lubricated illustrated) and are 
adaptable to all forms of drives. 


Peerless 
FIRE PUMPS 


(FORMERLY DAYTON-DOWD) 
Built by Fire Pump Specialists 
Underwriters’ Approved 


Illustrated 
right with 
com plete 
Ritings 
but without 
relief valve 


Type AF Fire Pump 


CAPACITIES: From 500 to 2000 g. p.m. 
DEVELOPS PRESSURES TO 125 Ibs. 


High efficiency fire pumps embody- 
ing advanced design. Adaptable to 
motor or engine drive or combinations, 


PEERLESS 


PUMP DIVISION 
FOOD MACHINERY CORPORATION 
Factories: 301 W. Ave. 26, Los Angeles 31, Calif. 


| 
| 


quartz, and amorphous silica to occur as a 
series in the order named with decreas- 
ing temperatures. Other components of 
turbine deposits, such as sodium chloride, 
fail to show a temperature relationship. 

Some compounds such as sodium 
chloride, burkeite, and the sodium sul 
phates appear to be related to low-pres 
sure operation. Acmite has so far been 
found associated with high-pressure op 
eration. Other compounds such as sodium 
disilicate, quartz, and amorphous silica 
appear to have no relation with the op- 
erating pressure. 


Imhoff, Allis- 
Division of 


Burkardt and C. E. 
Mfe Co., before 


A, 
Chalmers 
Water, Sewage and Sanitation Chemistry, 
American Chemical Society, Chicago, Sept 
16, 1946, 


VULCANIZATION OF GR-S 
WITH HALOGEN COMPOUNDS 


\N ENTIRELY new class of nonsulphur 
vulcanizing agents for butadiene-stvrene 
copolymer rubbers has been discovered. 
This consists of halogenated compounds 
which may be divided into three types: (1) 
halogenated aliphatic hydrocarbons con- 


taining at least onc —CX, group, where X 
represents chlorine, bromine, or iodine, 
(2) halogenated aryl methyl compounds 
containing at least one halogen in the 
methyl group, and (3) aliphatic 
pounds contuming a -—CX, group and 
another reactive group, such as cthyl 
trichloroacetate. Each of these types be 
haves somewhat differently with respect to 
activation by metal oxides and other sub 
stances, but all will give vulcanizates hay 
ing high moduli and good tensiles. The 
vulcanizing agents of the second type are 
of particular interest since by their use 
vulcanizates of unusual aging properties 
can be produced. These vulcanizates show 
no increase in moduli or decrease in clon 
gations on 1-2 day 100 deg. C 
aging, and sometimes even show reversion 
on aging, which is a very unusual phe 
nomenon for GR-S 

These halogenated vulcanizing agents 
may lead to new concepts of the vul- 
canization process, 


com 


oven 


B. M. Sturgis, A. A. Blum and J. H 
Trepagnier, FE. I. du Pont de Nemours & 
Co., before Division of Rubber Chemistry 
American Chemical Society, Chicago, Sept 
11, 1946 


FOREIGN LITERATURE ABSTRACTS 


SULPHATES IN DRINKING WATER 


SuLpnates in water are usually deter- 
mined either gravimetrically as barium sul- 
phate, or by Marty's method of successive 
approximations. There is also a volumetric 
method for the determination of soluble 
sulphates using a reagent with a barium 


chromate base which was applied to sodium 
sulphate by This complicated 
method has now been simplified and the 
blank test climinated. The determination 
is carried out as follows: 200 cc. of water is 
measured into a 500 cc. Erlenmever flask 
Approximately 2 g. of pulverized barium 
of pure hydro 


CGoise. 


chromate is added and 2 cx 


Quincy, lMlinois — Canton 6, Ohio 


MATERIALS 
MOVED 
FASTER! 


Try this handy system of moving materials between processing points or to 
A Brooks Load Lugger mounted on your truck chassis 


packaging stations. 


serves any number of detachable bucket bodies . . . 
off . . . needs only 15 seconds for hoisting or dumping. Crystals, pigments, 
acids, residue—almost any type of material, whether liquid, solid or gaseous, 


are easily loaded into low-level buckets. 
maintenance because one Load Lugger with set of buckets is equivalent to 


several trucks, Write for catalog today. 
503 Davenport Rd., Knoxville 8, Tenn. 
Distributors in all Principal Cities 


operates from power take- 


Less labor required and less truck 
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Whether it's just a simple closed cylinder or a massive complex processing tank—it's a 
job that can be done best by Nooter. From the blueprint— through the fabrication — and 
to the assembled, tested tank and even in erection— Nooter engineering takes over with 
experience and with the most modern efficient tank building facilities available. Tank 
fabrication of alloy, clad or lined construction is at its best with Nooter DuraPure 
Welding. For safety, permanent strength and resistance to corrosion the DuraPure 
Weld, exclusive with Nooter, is the symbol of fine tank building. 


tank and radiators fabri- 
56 x 120 steel fractioning tower, cated and DuraPure 
complete with bubble trays and caps, Welded by Nooter in 
fabricated and DuraPure Welded by two knock-down sections, 
Nooter. 


SAVE THOSE WORN MECHANICAL PARTS FROM 
EXPENSIVE REPLACEMENT with NOOTER METALLIZING 


Shafts, bearings, cams and mechanical parts, no matter how badly worn, 
scored or corroded, are built up with original metal or superior metal and 
then machined to original or revised dimensions by the Nooter Metallizing 
Division. 


Flywheel and air com- 
pressor crankshoft built 
up to fit new flywheel 


Battery of 8’ x 20” stainless steel 
jacketed, stainless steel milk storage 
tanks of DuraPure Weld construction. 


Whatever your tank problems or plans, consult 
Nooter. Write, wire or telephone. Nooter engi- 


Ween 4°2 96" shaft being neers and estimators are at your service. 
Nooter Metallized to orig- 
inal dimensions with 4 
metal spray units in sim- 
ultaneous operation using 
.8% carbon steel analysis 
deposition. 
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Pulverizing 


HEN you need finer grinding; when more uniform par- 
ticle size or more thorough dispersion of your pul- 
verized material will improve your finished product—if you 
feel your milling costs are too high—we invite you to take 
what many concede is the most practical first step toward 
the solution of a pulverizing problem. 
Let us send you our Confidential Test Grinding Data Sheet. 
It is especially designed for your convenience in supplying 
all the pertinent information required for a competent analy- 
sis of your problem. Upon receipt of it and a working sample 
of your material, we can make available to you, without 
obligation, the facilities of our Laboratory and Test Grinding 


Department. 


There, an actual grinding test on your sample, will, with 


SEND FOR 


—your copy of the new 48-page 
illustrated MIKRO-PULVERIZER 
ond MIKRO-ATOMIZER catalog 
just issued. Contains the latest in- 
formation on the improved pro- 
duction of fine and ultra-fine 
powders through mechanical pul- 
verization. 


the aid of this confidential test in- 
formation, provide for a complete 
recommendation as to the indi- 
cated answer to your problem, and 
the type of equipment needed. This 
offers youasound basis upon which 
to plan your production operations. 


Send for your Data Sheet today. 


PULVERIZING MACHINERY COMPANY 


55 CHATHAM ROAD ° 


SUMMIT, N J. 


NOW ... 2 TYPES TO MEET MOST PULVERIZING NEEDS 


U. S. Pat. Off. 


-PULVERZER 
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chloric acid. ‘The mixture is boiled for 2 
min, and then ammonia is added until 
there is a definite odor. The mass is per 
mitted to cool, placed in a calibrated 250 
cc. glass tube and the distilled water used 
for washing out the Erlenmeyer flask sev 
eral times, is added. ‘The mixture is then 
filtered several times until a clear liquid 
is obtained, 125 cc. of this liquid is re 
moved, and | g. of pure potassium iodide 
and 10 cc. of & sulphuric acid is added. It 
is titrated with N/20 sodium hyposulphite 
in the presence of starch paste. N cc. are 
consumed; N X 0.00163 = sulphates per 
liter of water expressed as sulphuric acid. 


of 


Digest from “Determination 


phates in Drinking Water” Bull. 

Soc. Pharm. Bordeaux 83, No. 1, %-11, 

1945. (Published in France); Chimie et 
u 


55, No. 4, 272, 1946. 


industric 


MEXICAN PETROLEUM AND GAS 


Mexico has fabulous quantities of gas 
which are being wasted and which could 
be an important base for chemical indus 
tries on a large scale. It has liquid hydro 
carbons in the entire series of possible 
types, from the highly — petroleum 
to that having a paraffin base. ‘This coun 
try’s production has reached second plac« 
in the world, and only a small proportion 
of the potential sources has been exploited 
so far. For many years Mexico's petroleum 
has been under the control of international 
trusts, a situation which is very discourag 
ing to the future development of this in 
dustry. If Mexico is to develop an im 
portant chemical industry based on liquid 
and gaseous hydrocarbons, it is essential 
that the government make it possible for 
private enterprise to develop in the country 
and discourage foreign control. 


Digest from “National Chemical In- 
dustry” by Jose D. Lavin, Quimica IV, 
No. 2, 31-36, 1946. (Published in Mexico.) 


ARGENTINE CLAYS 


KNow.tepce of the chemical 
sition of kaolins is important in their util: 
zation, but it is also necessary to know the 
proportion of the accompanying materials 
to the aluminum hydrosilicate, content and 
type of sand, physical properties, etc. 
Samples were taken from the Maria Eu 
genia mine in Buenos Aires and the Mut 
ouin mine in Catamarca, They were sub 
jected to an elemental chemical analysis; a 
rational chemical analysis to separate the 
soluble silicic acid from the insolubk by 
means of sodium carbonate (the soluble 
part corresponds to aluminum hydrosili 
cate and the insoluble to quartz and feld 
spar); a physico-chemical analysis to de 
termine the water-soluble salts which may 
harm the consistency of the finished mat- 
rial; a physical analysis to determine the 
quantities of coarse and fine sand, and its 
size, as well as the quanity of pulverulent 
clay capable of forming mud. 


Digest from “Physico-Chemical Study 
of Argentine Clays”, Industria Minera V1, 
69-70, 1946. (Published in 


compo 


No. 56, 


Argentine.) 


BIOTIN 


Biotin, a compound which is widel 
distributed in nature, even if in very small 
quantities, is not only important as a stim 


ulant for the growth of yeast and various 
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These easy-to-clean stainless steel dyeing machines illustrate but one 
of many applications for lustrous Republic ENDURO in processing 
industries. Others include: mixers, condensers, evaporators, filters, 
valves, drums and tubing. 


S inmany ways: 


Pid 


Lustrous, bright, sanitary appearance—plus factor of Republic 
ENDURO Stainless Steel—pays prompt dividends in improved 
employee relations. 


ENDURO is clean—and remarkably easy to clean. It makes work 
easier. Employees take pride in keeping it spotless. They find new 
incentive in the bright, cheerful atmosphere created by gleaming 
ENDURO equipment. And its smooth, shiny surface never wears 
out because ENDURO is solid stainless steel all the way through. 
There are many other reasons, too, why it will pay you to specify 
ENDURO Stainless Steel. See your equipment manufacturer or 
write directly to: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFPFICES: CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New Y. 


ENDURO STAINLESS STEEL 
Shean, Sip, Pts, Der, Wie Bs Tong 
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Ingenious New 


Technical Methods 
To Help You with Your 
Reconversion Problems 


12,000 Holes per Hour! With New 
Gearless Multiple Spindle Drillhead! 


The Zagar Gearless Drillhead can accom- 
modate up to 400 drills in one head—drill up 
to 400 holes at one time! This revolutionary 
unit runs noiselessly and vibration-free on 
needle, tapered roller and precision ball 
bearings, and is lubricated by a patented 
automatic oiling system to insure trouble- 
free operation. 


With this unit all holes are drilled at one 
pass, and valuable time is saved by the elimi- 
nation of indexing and extra handling. It 
may be used on standard drill presses, or 
furnished as a complete hydraulic machine 
by the factory. 


Another time saver, as well as a help ona 
tedious job, is chewing gum. The simple act 
of chewing seems to make the work go 
faster, easier—helping to relieve worker's 
fatigue—so that a better piece of work can 
be turned out with greater safety. Wrigley’s 
Spearmint Gum may be used even when both 
hands are busy—right where the work is 
being produced. 

You can get complete information from 
Zagar Tool, Inc. 
23881 Lakeland Blvud., Cleveland 17, 


Zager 220 Spindle Gearless 


Drillhead 


AA-100 


microorganisms, but is also a phytohor 
mone which affects the growth of highe: 
plants. Nor is there any doubt that it is 
also essential to the health of higher ani 
mals and man. It occurs in the tissues 
of various organs, especially the liver and 
kidneys, and is a constant component of 
urine, blood serum, milk and many food 
products. Biotin is identical to the co 
enzyme “R,” a factor of growth and 

piration of Rizobia trifolii and with 
vitamin HH. Biotin is extracted from 
such materials as yeast, egg volk, liver, et 

by taking advantage of its capacity for ad 
sorption on carbon, followed by extraction 
with an ammonia solution of acetone and 
other solvents. It was found that biotin 
and its methyl ether are equally active. In 
many cases desthiobiotin is just as active 
but the diaminopelargonic acid made from 
it has only 10 percent of the activity of 
biotin. Alpha-biotin, beta-alanine, and 
hexvlglvoxilidone show a biotin activity to 
a lesser degree. 


Digest from “Biotin,” by N. G. Yartseva, 
Uspekha Khimii XV, No. 2, 203-204, 1946, 
(Published in Russia.) 
SULPHO-OXIDIZED SOAPS 
PETROLEUM BYPRODUCTS 
Resipvues from the manufacture of lubri 
cating oils by cracking serve as raw mate 
rial in the Van Andel process. ‘These resi 
dues, which have not been utilized so far, 
are distilled and the 160-310 fraction con 
tains a large proportion of olefins.. Suitable 
treatment with H,SO, results in sulpho 
oxidized soaps of a quality comparable to 
that of products now available on the mar 
ket. Sulpho-oxidized soaps have the sam 
colloidal properties as ordinary soaps, prop 
erties which influence their detergent 
power. If the latter soaps have a gencral 
formula of RCO.Na (carboxviates), then 
the sulpho-oxidized soaps have the formula 


FROM 


R-SO,Na_ (sulphonates) or R-O-SO.N 
alkyl sulphates) or a mixed formu! 
Presence of the CO,Na_ group gi 


the soaps properties similar to thos 
of carbonates: precipitation by all 
metallic salts except the alkalis; ready 
composition by the acids. ‘The sulphonates 
and the alkyl sulphates, on the contrary, ar 
soluble no matter what cation is bound to 
the functional group. As a result, they are 
not precipitated cither by the salts of cal 
cium or magnesium or by hard water : 
are they decomposed cither by acids or by 
sea water. Their solubility in water 
much greater than that of ordinary soaps 
The viscosity of their solutions is very low 
All in all, their detergent and wetting 
power is definitely better. The sulph 
oxidized “detergents produced by the Van 
Andel process are superior to all the other 
products—their aqueous solutions are still 
fluid at 35 percent, whereas the other sul 
phonates or alkyl sulphates cannot be used 
at more than 5 percent, and the soaps at 
more than | percent; their lime and mag 
nesium salts are verv soluble and sea watet 
does not attack them. These are the best 
products for cleaning, laundering, bleach 
ing and scouring in the textile and dveing 
industry. 


Digest from “Manufacture of Sulphe- 
Oxidized Soaps from Petroleum By 
products Van Andel Process.” Gene 
Civil, 122, No. 4, 27-29, 1945.  (Publishee 
in France); Chimie et Industrie 55, No. ® 
368, 1946, 
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CHEMICAL ENGINEER'S 


LESTER B. POPE, Assistant Editor 


Continuous pressure filters in a sugar plant 


SOLIDS FROM LIQUIDS 


Turory AND Practice or 
By George D. Dickey and Charles L. 
Bryden. Reinhold Publishing Corp., 
New York. 346 pages. $6. 

One of the most widely used separation 
methods, filtration, is used in nearly every 
chemical processing plant. This book is 
primarily devoted to the separation of 
solids from liquids by the use of porous 
media. Generally, it can be divided into 
two parts, the first dealing with history, 
theory and principles as a foundation for 
the proper understanding and interpreta- 
tion of filtration. ‘The remaining part, 
and by far the bulk of the book, is de- 
voted to the various types of filters, auxili- 
ary equipment, and information concern- 
ing these. 

Historically, the whole subject is treated 
from ancient times to the present. Early 
concepts, patents, and the various import- 
ant developments are covered. Theory and 
principles are discussed in some detail and 
the contributions of various persons in this 
field are outlined. ‘This is followed by a 
study of filtration objectives in which the 
major purposes are discussed and process 
variables such as rate of flow, temperature, 
concentration, etc., are shown in relation 
to the problem. Use of such materials as 
coagulants, precoats, filter aids, and adsorb 
is described. An excellent discussion 
of filter media, their characteristics and 
applications, helps provide a good basic 
knowledge of this most important element 
of filtration equipment. 

Seven full chapters are used to describe 
the various major types such as gravity 
filters, pressure filters, vacuum filters, hy- 
draulic pressure and squeeze presses, ex- 
pellers, centrifugals, and auxiliary equip 
ment. Depending on the particular type of 
equipment described the author has gone 
into sufficient detail so that the reader can 


ents, 


evaluate a particular filter with respect to 
his own problems. In many cases the 
discussion of each filter is broken down 
into sections on construction, — 
materials handled, advantages, disadvan- 
tages, materials of construction, and sizes. 
Certain subjects, such as water filtration 
and sewage clarification, are considered by 
themselves. A number of typical applica- 
tions are shown, and the subjects of test- 
ing and selecting filters as well as installa- 
tion and operation are treated. 

A large number of illustrations includ- 
ing photographs, cutaway views, diagram- 
matic sketches and flowsheets are used to 
illustrate principles, equipment, 
tions, and installations. On the whole, the 
book presents a comprehensive review of 
the subject of filtration and is a book that 
can be used to practical advantage by 
engineers. 


AVENUE OF APPROACH 


Vapor Apsorption. By Edward Ledoux. 
Chemical Publishing Co., Brooklyn, 360 
pages. $8.50. 

Reviewed by E. R. McLaughlin 

Vapor adsorption, a laboratory phenom- 

enon which has grown to be a vital adjunct 

in industry, is still somewhat of a mystery. 

Present methods are limited to operating 

experience. There is a definite need for 

a guide to aid those making their initial 

survey of adsorption theories and methods. 

The author's preface outlines a text which 

might fill this need. However, the sub- 

sequent treatment given to each subdivi- 
sion of the subject is rather superficial, as 

it must necessarily be to be included in a 

small volume. The various principles are 

given and numerous theories are summar- 
ized with examples to substantiate some 
of them. Nearly a third of the book is 
devoted to static adsorption. An under- 
standing of static adsorption provides 
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essential fundamentats, but the industrial 
application of vapor adsorption is seldom 
static. 

The second part of the book is a hasty 
recapitulation of psychrometry, heat trans- 
fer, and vapor transfer as a build up to 
the problem of dynamic adsorption, 

Only twelve pages each are devoted to 
dynamic adsorption, and to dynamic de- 
sorption. For comparison, dehumidification 
by refrigeration is discussed for several 
pages, and absorption, which is an en- 
tirely different phenomenon, rates twelve 
pages. Industrial applications include air 
conditioning, conditioning underground 
spaces, hygroscopic materials, compressed 
gases, and vapor recovery. 

A book of this nature cannot possibly 
contain all of the known information on 
adsorption. The operating engineer will 
find no trade secrets. However, the treat- 
ment offers an avenue of approach to the 
subject for the student onplning the field 
for the first time. 


COLLOID PRIMER 


Cottons, Tuerr Properties AND APPLI- 
cations. By A. G. Ward. Inter- 
science Publishers, New York. 133 
pages. $1.75. 

Reviewed by F. C. Nachod 

Tuts little booklet is indeed a fine primer 

of colloid science. It is subdivided into 

three main parts: the nature of the col- 
loidal state, the colloidal systems, and col- 
loids in industry and in living matter. In 
this last part, various industries in which 
colloid chemistry plays an important role, 
such as rubber, cellulose, proteins, clays, 
paints, lacquers, varnishes, detergents are 
dealt with briefly and in a descriptive 
manner. A bibliography refers the reader 
elementary and advanced texts. 

It is to be hoped that other members 


RECENT BOOKS RECEIVED 

Atomic Theory for Students of Metallurgy. 
By W. Hume-Rothery. Institute of Metals, 
London. is. 6d. 

Chemical Analysis of Metals. American So- 
ciety for Testing Materials. $4.50. 

The Chemistry of Heterocyclic Compounds. 
By A. A. Morton. McGraw-Hill. $6. 

Fuels,; Combustion and Furnaces. By 
J. Griswold. McGraw-Hill. $5.50. 

Incendiary Warfare. By G. J. B. 
McGraw-Hill. $3. 

Introduction to the Chemistry of the Silicones, 
E. G. Rochow. Wiley. $2.75. 

ed. By L. 


Fisher. 


Ou Field 


Uren. McGraw-Hill. 
Personal Adjustment. By 
McGraw-Hill. $4. 
Statistical Quality Control. By E. L. Grant. 
McGraw-Hill, $5. 
What Industry Owes to Chemical Science. 
Chemical. $5. 
When the Oil Wells Run Dry. 
Fuchs. Industrial Research Service. 


H. Dunlap. 


By W. M. 
$3.75. 
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of elevated tanks for the storage of 
liquids of all kinds — ranging in size 
from 5,000 to 2,000,000 gallons, with 
hemispherical, ellipsoidal and conical 
| bottoms. 


2 We build and erect a complete line 


In addition to elevated tanks, we 
specialize in oil and water storage 
tanks, pressure vessels, acid tanks, 
pulp digesters, refinery towers, creo- 
soting cylinders — and all forms of 
fabricated steel plate construction, both 
tiveted and welded. 


Estimating figures or firm quota- 
tions supplied without obligation 
to you. Write for a copy of our 
catalog — “Tank Talk.” 


ESTABLISHED 
1254 


VESSELS 


PROCESSING 


Improved Type! 


Attrition Mills for grinding all types of material. Adjustable for coarse or fine grinds. 
Hard iron grinding plates. Capacities to your requirements. Robinson Processing 
Equipment is designed by engineers whose reputation is founded upon doing things right. 
Literature available. Inquiries invited. 


ROBINSON MANUFACTURING CO. 
Plant: Muncy, Pa. 
SALES REPRESENTATIVE 
MERCER-ROBINSON COMPANY, 
30 CHURCH ST., NEW YORK, N. Y. 


INC. 
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of Blackie’s “Technique” series, wher 
Mr. Ward’s colloid chemistry text mad 
its first appearance in England, will be 
made available in this country. 


SUPPLEMENTARY READING 


GERMAN FOR THE Scientist. By Peter 
F. Wiener. Chemical Publishing Co., 
Brooklyn. 238 pages. $3.50. 

Reviewed by M. G. Callaham 

Tuts new scientific includes ap 

proximately 40 grammar, 

pages of chemistry passages and 31 pages 

of physics passages. ‘The rest of t! 

book is devoted to a translation of thes« 

passages and a vocabulary. This 
should provide good supplementary read 
ing for Fotos and Shreve’s “Advanced 

Readings in Chemical and Technical Ger 

man. 


reader 
pages of 


book 


RUSSIAN ENIGMA 
Iwo Wortps. By William B. Ziff. Har 
per & Brothers, New York artd London, 
335 pages. $3. 
Reviewed by H. C. Parmelee 
Ine meeting of the Assembly of the 
United Nations Organization in New York 
is a perfect background for reading this 
book, with Russia alternately frig 


iteni 


the delegates with Mr. Molotov’s dis 
quieting speeches, and then reassuring 


them with Mr. Stalin’s disarming answers 
to United Press questions. ‘The rest of the 
world can l f, at 


hardly be blamed if, 
minute it looks around apprchensively for 
the cvclone cellar, and then wonders if it 
can believe its ears at sounds of peace and 
harmony, But all this emphasizes the 
enigma of Russia in international relations, 
particularly with the U.S.A. which, Mr. Ziff 
believes, must take drastic measures to sur 
vive the tide of Communism now flowing 
over the world. Don’t read this book if vou 
dislike facing unpleasant realities and prefer 
to spend your evenings quietly in the com- 
fort and security of your home. On the 
other hand, it may be just as well to get 
the basic idea that, although Russia may 
from time to time change its tactics, it 
never changes its strategy for the conquest 
of the world for the proletariat. This goal 
is just as explicit in the writings and 
speeches of Stalin and other Russians, as 
was Hitler’s in Mein Kampf. Anyhow, vou 
can't say Mr. Ziff didn’t warn you. 

The author has a style and vocabulary 
that sets a swift pace, giving the impres- 
sion that time is short, and that maybe it 
is already too late to set up the two worlds 
he envisages—one dominated by the 
U.S.S.R. and the other by the U.S.A. But 
he documents his contentions with )is- 
torical facts and figures that seem it 
escapable, laying bare the “jungle of inter- 
national diplomacy,” the ultimate resort to 

wer politics that undermine efforts at 
collaboration, and the violation of agree 
ments like those reached at Yalta, ‘Teheran, 
Moscow, and Potsdam. 

Discarding the United Nations Organ 
zation as an ineffective instrumentality for 
world peace—not much better than the old 
League of Nations—the author sces 
nothing but war in pursuing the present 
policies of the U.S.S.R. and the U.S.A. 


Their philosophies, ideologies, historical 
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FOR TODAYS FOUGHER JOBS, 
HERE'S ANEW TOUGHER MOTOR 


WHERE IT'S CORROSIVE 
Acids, alkalis, and 
fumes are kept out of 
these new Tri-Clads. 
Cast-iron enclosures 
are corrosion-resist- 
ant, extra strong. 


WHERE IT’S DIRTY Dire 
and dust can’t get into 
these Tri-Clads to 
shorten their life. 
Smooth surfaces are 
convenient to clean. 


WHERE IT'S WET Wet 
weather doesn’t both. 
er the new totally-en- 
closed Tri-Clad mo- 
tor. Neither do fre- 
quent “washdowns” 
in food. plants. 


WHERE EXPLOSION 
HAZARDS EXIST The 
new Tri-Clad motors 
are available in explo- 
sion-proof construc- 
tions where needed. 


WHERE QUARTERS ARE 
CLOSE When space is 
limited for a totally 
enclosed motor, you'll 
like these trim, com- 
pact new Tri-Clads, 


WHERE IRON DUST 
FLIES Harmful iron 
dust and metal filings 
can’t get past the in- 
ner wall. Bearings are 
protected from dust. 


THE G-E CéAOTOTALLY ENCLOSED MOTOR 


(1 TO 1000 HP) 


In 1940 you welcomed the Tri-Clad open motor with it’s 
extra protection features. More Tri-Clads have since gone into 
service than any other integral-horsepower motor. Now 
G.E. is ready with a new line of tough, totally enclosed 
Tri-Clad motors for use in adverse atmospheres. We believe 
they are industry's most dependable motors. Their longer life 
and lower maintenance will make them a sound investment 
on almost every job. Apparatus Dept., General Electric 
Co., Schenectady 5, N. Y. 


10-POINT PROTECTION 


dust and moisture at the point 
where leads pass throughthe frame. 


2. Corresion+ 
shields are machined to provide a tight 
seal, and protect the motor from dust, 
dirt, and moisture. Primer and finish coat 
of Glyptal* varnish affords high rust- 
resistence, 

3. A pressure-relief greasing system, 
which can be packed with long-life lu- 
bricant, protects the bearings. 

4. The cast-iron conduit box is diagon- 


6. Rotating labyrinth seal further pro- 
tects moter interior from damage by 
foreign matter. 

7. Large air passages provide adequate 
protection from overheating. They're 
easy to keep clean and open, too. 

8. Modern, “ageless” insulation treat- 


9. The powerful external fan is remov- 
able to simplify maintenance; nonspark- 


FOR THE COMPLETE STORY 4 


Apparatus Department, Section 750-278C 

General Electric 

Schenectady 5, N. Y. 

C Please send me GEA-4400, which describes the 
new Tri-Clad totally enclosed motors. 

(CD Please send me GEA-4131, “Motors and Control 
for Hazardous Locations.“ 


ally split for easy wiring. Boxes are in- ing type in explosion-proof motors. NAME 

dependently explosion-proof on Class! 10. Individual dynamic balance of ro- 

motors. tors and external fans protects against 
5. Ne compound round vibration hazards, even under severe 


motor leads protects motor interiors from 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL 
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Handling Bales with 


BAKER TRUCK proves more 


profitable than 


Excerpt of Letter from The 
American Thread Company 


No matter what type of mate- 


you can cut intraplant trans- chemistry tader the same headings 20 
portation, storage or carload- 
ing costs with Baker Trucks. 
Call your nearest Baker repre- tional Board of Fire 
sentative or write us direct. for, {acide 


Member: Electric Industrial Truck Association 


‘an - : organization set up by the Governments o! the 
United Kingdom, France and the Netherlands 


INDUSTRIAL TRUCKS 
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background and culture are mutually ex 
clusive and offer no promise of a pcrma 
nent alliance. But he regards these two 
nations—each a Federation of States—as 
natural nuclei for the formation of two 
World Federations that can be self sus 
taining and sufhciently strong to resist 
aggression. These are his “Two Worlds,” 
composed of central powers and their ad 
hering states, one in the West and one in 
the East. Patterning the former on the Jat 
ter, “The union we should seek to achieve 
should reach from Pole to Pole, and from 
Dover, England, to Perth, Australia. It 
should embrace all territories on which a 
human being can subsist in either the At 
lantic or Caribbean oceans; and in the 
Pacific up to the very doors of Japan.” In 
the author’s opinion the clock og ie 
is now striking and giving the U.S.A. its 
great opportunity to create a free world fit 
for free men to live in. 


FIFTH REVISION 
Puysicar Cuemistry For CoLiecrs 
Sixth edition, By E. B. Millard. 
McGraw-Hill Book Co., New York. 682 
pages. $4.50. 
Twenty-Five vears is a long time for a 
textbook to remain current in a field which 
is advancing as rapidly as that of physical 
chemistry. But such is the case with 
Millard’s which had its first copyright in 
1921. And the new revision has modern 
ized the text to give new crops of students 
the benefit of latest theories and discov 
eries. Much of the text has been rewritten 
and new problems have been added. Sele: 
tion and order of topics has been retained 
but some shifting of emphasis is apparent 


RECENT BOOKS 
and 


PAMPHLETS 


Chemical Engineering as a Profession. 
V. Read. Vocational Booklet No. 3, 
tional Roster of Scientific and Specialized Pe 
sonnel. Available from Superintendent of Dox 
uments, U. S. Government Printing Office, 
Washington 25, D. C. 21 pages. 10 cent 
The field, growth and outlook of the professio: 
the work of the engineer; where employed; 
qualifications; conditions of employment; how 


careers are started. 


Chemistry as a Profession. By W. T. 
Vocational Booklet No. 2, National Roster 

Scientific and Specialized Personnel. Available 
Superintendent of Documents, U 


4 . from 
rial you handle in your plant, Government Printing Office, Washington ; 
D. C. 20 pages. 10 cents. Data given tor 


Chemical Engineering as a Profession. 


Potential Hazards in Molten Salt Baths for 


Heat Treatment of Metals. Published by 
Underwriters, 85 John 

St.. New York 7, 

tributory factors responsible for many incidents 

encountered. Suggested workable requirements 


and regulations safeguarding nitrate baths. 


The Metallurgy of Quality Steels. By Charles 


ER INDUS TRUCK D SION of the Baker-Raulang Company M. Parker. Published by Reinhold Publishing 
2145 WEST 25TH STREET © CLEVELAND, OHIO Corp., 330 West 42nd St., New York 18, N. 

4 248 pages. $6. Manufacturing methods, 

In Canada: Railway and Power Engineering Corp., Ltd. spection, testing, effects of alloys, hardening, 


Rubber Statistical Bulletin. Published 
London Rubber Secretariat. Distributed j 
India Rubber World, 386 Fourth Ave., ew 
York. Annual subscription, $5. Vol. I, oe 
1 of a new monthly publication issued by 


to collect and collate statistical and other ge 
eral information on rubber. 
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WELDCO 


CORROSION RESISTING 


TUBING 


CUPRO NICKEL y/ 


INCONEL 


MONEL 


NICKEL 


STAINLESS STEEL 


CARBON AND 
ALLOY STEELS 7 


AVAILABLE 
3.8.8. or 4" 


OTHER WELDABLE 


ALLOYS a 


6, 6%, 7%, 8, 8%, 95%, 10, 10%, 12, 12%, and larger 
O. D. on request. 


ADVANTAGES ... You buy just as much effective cor- pr +50 re 


rosion resistance in a light wall tubing of corrosion-resisting 
material as you do in a heavy wall. Why pay for the extra LENGTH... Standard length is 10 feet on wall 
thicknesses under 3/16"; 12 feet is standard for 3/16" 


USE ALLOYS TO DECREASE 
MAINTENANCE COSTS 


metal when you don’t need it for low pressures? paar soar iy 

STAINLESS STEELS . . . AISI Types: 302B, 304, | bmerged ; 

308, 309, 310, 316, 317, 321, 330, 347, and Special in 
Chromium Nickel Steels. practices to provide maximum corrosion resistance. All ex- 


ALLOY METALS... Cupro Nickel (70-30) Monel, cess weld metal is removed from the interior of the tube. 


Nickel, Alloy Steels, Inconel, other weldable material. _—_ask for the bulletin on Weldco Tubing, Fittings, and Fabricated 
Piping. Contains specificati ki for diffe 
SIZES . . . Outside diameters: 3%, 4, 4%, 5, 5-9/16, and useful in 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


WELDCO 
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..so why not let 


PNEUMATIC CONVEYORS 
YOUR MATERIALS 


DRACCO Pneumatic Conveyors move chemicals, 
grains and granular materials with a minimum of 
manual labor. In most installations ONE man and a 
DRACCO Pneumatic Conveyor replaces SEVERAL 
men. Wherever installed, DRACCO Pneumatic 
Conveyors handle materials more efficiently and 
cheaper . . . with fewer man hours. Why not let 
DRACCO Engineers check your present material 
handling methods with a view of recommending 
a BETTER method requiring LESS labor. They have 
over 30 years of experience in material handling. 


For Further Information Write 


 DRACCO CORPORATION 


4071 E. 116th St.; Cleveland 5, Ohio 


New York Office: 130 W. 42nd 


DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS ¢ METAL FABRICATION 


Standards. 


carbons) and 


By C. B. Willingham and F. D. Rossini. 
search Paper KPi724 National Bureau oj 
Available from Superintendent oi 
S. Government t’rinting Office, 
Washington 25, D. .C 29 pages. 10 cents, 
Assembiy, testing and operation ot columns used 
in the Bureau in the work of API research 
project 6 (analysis and purification ol hydro- 
in the preparation of standard 


Documents, U. 


samples. 
Chemistry and Physiology. 8, 
R. Porter. Published by John Wiley & 


440 Fourth Ave., New York 16, N. 
1,071 pages. } Graduate and undergrad 


uate textbook as well as tor reterence use. 


Bacterial 


Application of Sha Explosive Charges to 
Mining Operations: Tests on Steel and Rock. 
By R. S. Lewis and G. B. Clark. Bullety 
No. 1, published by Department of Mining 
Engineering, University of Utah, Salt Lake 
City. 48 7 $1.25. Shaped charges have 
a definite and useful application in mining oper 
ations both in secondary rock breakage 
drilling holes for blasting solid faces of rock 
ae I a brief history of the Munroe effect 
which made bazookas possible. 


Metal Products. Second edit 

‘ - Simonds and A. Bregman Pu 
lished by McGraw-Hill Book Co., 330 West 
42nd St.. New York 18, N. Y 352 pages 
$4. Techniques involved, commercial aspects, 
sales value, economics, equipment, part design, 
and metal finishing costs. 


Finishing 
By H. R 


Communist Infiltration in the United States. 
Published by Chamber of Commerce of th 
United States, Washington 6, 1). C. 40 pages 
10 cents. Nature of communism and how ¢t 
combat it. 


Extractives From Northeastern Woods. bu! 
letin No. 9, published by Northeastern Wo 
Utilization Council, 839 Chapel St., New Have 
Conn. 62 pages. $1 Commercial product 
in the Northeast, economic extraction of es 
tial oils, and a literature review. 


Safety, Sanity, and Survival. By W. J. Wi. 
wesser, director of chemical research, Will 
Products, Inc., Reading, Pa. 2 pages. Min 
ographed sheet which stresses the fact 
everyone loses in radioactive and biologi 
Gives three steps toward “Univer 


wartare, 


Safety. 


Standard Metal Directory. 1946 edlitior 
Published by Atlas Publishing Co., 425 W 
25th St., New York 1, N. ¥Y 842 pages $! 
Plants, foundries, mills, manufac turers, dis 
tributors, fabricators, etce.—-a reference book for 
the steel and metal industries. 


Trane Air Conditioning Manual. Publish: 
by the Trane Co., La Crosse, Wis. 376 pages 
$5. New edition. 


1946 Classified Directory. Published by As 
sociation of Consulting Chemists and Chemi 
Engineers, 50 East 41st St New York 17 
98 pages. Tenth edition of the listing 
of qualifications of 88 member concerns of tl 
Association. 


A Quick Look at Portland. Published |! 
Industries Dept., Portland Chamber of ( 
merce, 824 S. W. Fifth Ave., Portland 4. Or 
& pages A short study of natural resource 
power, transportation facilities, labor and ind 
try, taxes, and culture in the Portland are 


New Factories for California Communities 
Pamphlet 11, published by State Reconstr 

and Reemployment Commission, Sacrar 
Calif. 21 pe es. Prepared by J. N. Mills & 
Co. Shows how certain small California t 
munities have provided facilities for factor 
and thereby induced firms to establish plants ! 
this State. 


Economic Base for Power Markets in Ferry 
Stevens, and Pend Oreille Counties, Wash 
Peter Palmer. Published by Bonneville Pow 
Administration, Portland 8, Ore 47 pages 
survey appraising prospects for electric pow: 
consumption in these counties Review th 
hysic 


base, people and their incomes, pu 
acilities and finance. Maps, photographs, 4 
appendix tables are included 


Tungsten Deposits of Osgood Range, Hun 

It Co., Nevada. By S. W. Hobbs and S. F 
Clabaugh. Bulletin 40 ublished by Nevad 
Bureau of Mines and aches School of Mine 
University of Nevada, Reno, Nev. 50 cent 
Includes 11 maps of properties of the Getche! 
district with descriptions of properties and est 
mates of ore reserves. 


Industrial Raw Materials for Portland-Vae 
couver Area. Prepared by Industries Dept 
Portland Chamber of Commerce, 824 5 
Fifth Avenue., Portland 4, Ore. 8 pase 
Availability, quality, and economics of lime 
stone, industrial carbon, ferruginous bauxite 
gypsum, salines, silica and other chemi ul a 
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Because Aluminum is nonmagnetic, 


helps catch 


 Permenont megnete in Eries 
Meognetic Seporetors provide the powerful pull 
which removes and holds 


All the power of these Alnico permanent 


magnets is available for useful work— 
removing tramp iron from materials passed 
near them. Their mounts are nonmagnetic 
Aleoa Aluminum, so there’s no short circuit- 
ing of the magnetic forces. 

Some users go a step farther, and make 
complete chutes and troughs of Aleoa Alumi- 
num, thus avoiding dissipation of magnetic 
forces there. Materials passed through them 


get added protection; aluminum is highly 
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ERIEZ NON-ELECTRIC PERMANENT 


MAGNETIC SEPARATOR 


- - 


alent 


ANY WIDTH ALCOA ALUMINUM 
EXTRUSION 


resistant to corrosion, so there’s less chance 
of contamination. 

Whether your problem is one of engineer- 
ing or manufacturing, our engineers stand 
ready to assist in incorporating Alcoa 
Aluminum. Call the nearby Alcoa office, or 
write ALUMINUM CoMPANY oF America, 2151 
Gulf Building, Pittsburgh 19, Pennsylvania. 


MMERCAAL FORM 
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A 

NEW 

SPRAY NOZZLE 


Fig. 4-530 


Here is a new nozzle with two 
round tangential inlets (in- 
stead of several small slots) 
which permit relatively large 
solid particles to pass rig 
through and out the ofifite. 
Produces fine breakur, even 
distribution, and solid cone 
spray suitable for numerous 
applications. 


Available in Brass, or made 
to order in any machinable 
material. '/," capaci- 
ties from 12 to 75 gph @ 10 
Ibs. water pressure. 

Send Monarch an outline of 
our spray problem—if the 
quid can be sprayed with 
direct pressure at all—Mon- 


arch can furnish the nozzle. 


NOZZLES FOR: 


e ACID CHAMBERS 

e AIR WASHING 

e CHEMICAL PROCESS- 
ING 

COOLING POND 

DESUPERHEATING 

GAS SCRUBBING 

e HUMIDIFYING 

° 


OIL BURNERS 
SPRAY DRYING 


Do you have our Catalogs 
6A and 6C? 


MONARCH MFG. WORKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA 34, PA. 


GOVERNMENT PUBLICATIONS 


The following recently issued publications are available at prices indicated from the 
Superintendent of Documents, Government Printing Office, Washington 25, 
D. C. In ordering any publications noted in this list always give complete title 
and the issuing office. Remittances should be made by postal money order, 


coupons or check. Do not 


send postage stamps. All publications are in paper 


cover unless otherwise specified. When no price is indicated, the pamphlet 
is free and should be ordered from the bureau responsible for its issue. 


Fifth Annual R of Special Committee Workers in Subjects ge to Agricul- 


Investigating the National Defense Program ture in Land-Grant Colleges an 


Experiment 


later Mead Stations, 1945-46. Department of Agriculture 


(formerly ‘ruman Committee, 
Committee, now Kilgore Committee). Senate Miscellaneous Publication No. 603. rice 25 
Report No. 110, Part 7. Price 25 cents. cents. 

Industrial Classification Manual. Bureau of Rapid Photometric Methods for Determin- 


the Budget. 
tries. 


Volume 1, Manufacturing Indus- ing Rubber and Resins in Guayule Tissue and 
Part 1, Titles and Descriptions of In- Rubber in Crude-Rubber Products. By Ham- 


dustries. Price 75 cents. Part 2, Alphabetic ilton P. Traub. Department of Agriculture 


Index. Price $1. 


Committee on Food Research—Research 
Program 1945-1946. Quartermaster Corps at the Southern Regional Research Laboratory. 


Technical Bulletin 920. Price 10 cents. 


Research on Peanuts and Peanut Products 


Manual QMC 17-8. Available free on request By K. S. Markley. Bureau of Agricultural and 
to Quartermaster Food and Container Insti- Industrial Chemistry, AIC-109. imeographed. 


tute, 1849 West Pershing Road, 
Illinois. 


Statistics and Maps for National Market 


Chicago 9, 

Glutamic Acid Review and Bibliography. By 
H. S. Olcott and G. H. Brother. Bureau of 
Agricultural and Industrial Chemistry, AIC-119. 


Analysis (Basic Information Sources). Depart- imeographed. 
ment of Commerce, Inquiry Reference Sec- 
tion. Unnumbered, mimeographed, September Report of Studies on Uniformity of Qualit 


1946. 


of Beet Sugars. By C. A. Fort and others. Bu- 
reau of Agricultural and Industrial Chemistry, 


Synthetic Organic Chemicals, United States AIC-123. Mimeographed. 
Production and Sales, 1944. Tariff Commis- 
sion, Report No. 155, Second Series. Price 25 A Power Sprayer for Applying Concentrated 
Joseph N. h 


cents. 


Insecticides. By enhet. Bureau 
of Entomology and Plant Quarantine, ET-231. 


United States Import Duties, June 1946. 1. Mimeographed. 


Titles I and II of the Tariff 
(Dutiable and Free Lists) 2 


Act of 1930 


Changes in A System of Filing and Routing Samples of 


Import Duties since 1930 (Prepared by the Chemicals for Insecticide Testing. By M. W 
. S. Tariff Commission). Department of Oberg, et al. Bureau of Entomology and Plant 
State Publication 2540, Commercial Policy Quarantine, ET-233. Sisnsagreghed. 


Series 87. Price 70 cents. Also 


plastic-ring-binder type, price $1.25, 


Suggested Charter for an 


flat-opening, 
The Use of DDT for Roach Control. By 

L. S. Henderson. Bureau of Entomology and 

International Plant Quarantine, E-701. Mimeographed. 


Trade Organization of the United Nations. De- 
partment of State Publication 2598. Commer- Field Studies on the Effect of DDT on 


cial Policy Series 93 


Aquatic Insects. By C. H. Hoffman, et al. 


They 


TULSA, OKLAHOMA 


BARECO Microcrystalline WAX 


NOT a By-Product 
NOT a Side Line 
BUT.... 


The EXCLUSIVE and ONLY Product of 
Our LARGE REFINERY at Barnsdall, Okla. 


Yes, the ever-growing demand for our Be Square and Victory Microcrystalline 
Waxes has necessitated our converting our entire Barnsdall Refinery to the 
manufacture of these outstanding products. 

Although microcrystalline waxes have been one of our major products for many 
years, and have become standard over the world, their applications have become 
so extensive and important to the many users, that we now find it advisable to 
discontinue the manufacture of all other petroleum products at Barnsdall. and to 
devote our entire facilities and activities to microcrystalline wax production. 


Bareco Waxes, in other words, are now, more than ever, made “on purpose” 
by-products waxes. Bareco Waxes are uniform— their production is constant. 
because ..... WAX IS OUR BUSINESS! 

Buy Bareco Waxes with Confidence! 


are made "On Purpose”! 


BARECO OIL COMPANY 


WIDENER BLDG. 
PHILADELPHIA 7, PA. 


| 
| 
= Samples of Be Squore 
| cre 
| nesses, colors and 
NOVEMBER 1946 CHEMICAL ENGINEERING CHE} 


LIGHTWEIGHT 
COMFORT 


Panoram 


SAFETY GOGGLES 


The result of long research and experimentation, the new 

No. 600 A-O Panoram Plastic Safety Goggles provide safety, clear wide-angle 

vision, lightweight comfort and attractive appearance. They have easily re- 

placeable plastic lenses; frames that conform closely to forehead and facial contours; 

eyecups that provide maximum protection, yet give sufficient ventilation to reduce 

fogging; bridge which fits any size nose comfortably — without pressure or facial re- 

sistance. Goggles may be worn directly over eyes or over personal glasses. Frames 

and lenses are available in either clear or green acetate. Especially recommended for 

jobs such as chipping, grinding, babbitting, riveting, hand tool and machine 
operations, rail and rivet cutting and spike driving. 


Send to your nearest A-O Safety Representative for bulletin which describes the 
many unusual features of this new A-O development. 


American @ Optical 


‘Safety Division 


SOUTH BRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL CITIES 
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om 
DURALOY 


Queer Looking, Aren’t They? 


They're the left and right burners for an ingot 
treating furnace, each weighing about 600 
pounds, alloyed with about 25% chromium and 
12% nickel. The manifold openings were cast 
separately and then welded onto the centri- 


fugally cast pipes. 


These burners are typical of the countless dif- 
ferent shapes and sizes of high alloy castings 
made for Duraloy and Duraspun customers. To 
every job we bring the experience that comes 
from working in this field continuously and ex- 
clusively since 1922. To every job we bring the 
facilities of one of the most modern high-alloy 
foundries in the country. 


If you would like suggestions as to the proper 
alloying for your chrome-iron and chrome-nickel 
casting requirements, our metallurgists will be 
glad to help, 
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Bureau of Entomology and Plant Quarantine, 
E-702. Mimeographed 


Water Levels and Artesian Pressure in 
Observation Wells in the United States in 
1943: Part 1. Northeastern States. By E. O. 
Meinzer and others. Geological Survey Water. 
Supply Paper 986. Price 50 cents. 


Nickel Investigations in Southeastern 
Alaska. By George C. Kennedy and Matt S 
Walton, Jr. Geological Survey Bulletin 947-C 
Price 15 cents 


Copper Deposits of the Nizina District, 
Alaska. By Don J. Miller. Geological Sur 
vey Bulletin 947-F. Price 15 cents 


The German Steel Castings Industry. By 
| Charles W. Briggs nd Maz T. Ganzuage. Bu 
| reau of Mines, Information Circular I. ( 


7362. Mimeographed 


Perlite, Source of Synthetic Pumice. By 
| Oliver C. Ralston, Bureau_of Mines, Informa 
tion Circular I. C. 7364. Mimeographed 


Safety Record of Mine No. 7, Island Creek 
Coal Co., Holden, Logan County, W. Va. By 
A. U. Miller and C. E Linkous. Bureau ot 

| Mines, Information Circular I. C. 7365. Mimeo 

graphed 


Review of Fischer-Tropsch and Related Proc- 
esses for Synthetic Liquid Fuel Production. By 
Norma R. Golumbic. Bureau of Mines, Infor 
mation Circular I. C. 7366. Mimeographed 


| Coal-Research Activities of the Bureau of 
Mines. By A. C. Fiek ler Bureau of Mine 
Information Circular |. C. 7367. Mimeographed 


Mica and Beryl Examination and Exploration 
in Cleburne, Randolph, Clay, Coosa, Chilton, 
Tallapoosa, and Lee Counties, Ala. Bureau of 
Mines, Report of Investigations R. I. 3905 
Mimeographed 


Concentration of Bauxite for Milling in the 
$0-Ton Bureau of Mines Pilot Plant. 
Bauxite, Ark. By S. M. Runke and R. G 

| O'Meara. Bureau of Mines, Report of Investi- 
gation R. I. 3909. Mimeographed 


| Exploration of the New Dale Rundell Zin 
Mine, Mifflin District, Iowa County, Wis. ly 

| Francis C. Lincoln. Bureau of Mines, Report 

of Investigations R. I. 3912. Mimeographed 


Exploration of Spirit Mountain Nickel Pros- 
pect, Canyon Creek, Lower Copper River Re 

| gion, Alaska. By Harold C. Pierce. Bureau 

| Mines, Report of Investigations R. I. 3913 

Mimeographed 


Exploration of the Copper Butte Mine, Min- 
| eral Creek Mining District, Pinal County, Ariz 


By Harlow D. Phelps. Bureau of Mines, Re 
| port of Investigations R. I 3914 Mimeo 
| graphe d 


Storage of Subbituminous Slack Coal in 
Open Pits. By John B. Goodman, et al, Burea 
of Mines Report of Investigations R I 
3915. Mineographed 


Exploration of the Shanton Iron-Ore Prop- 
erty, Albany County, Wyo. By Eugene Frey 
Bureau of Mines, Report of Investigations 
R. I. 3918. Mimeographed 


Magnetic Reconnaissance in North-Central 
Minnesota in 1945. By E. Y. Dougherty and 
FE. F. Fitzhugh, Ir. Bureau of Mines. Report 
of Investigations R. I. 3919. Mineographed 


Control of Gelation in Extraction of Alu 
min from Lime-Soda-Clay Sinters. By Guy 
Ervin, Jr.. et al. Bureau of Mines, Report of 
Investigations R. I. 3923. Mimeographed 


| 

| Sponge-Iron Experiments at Longview, Tex 
| By Whitman E. Brown. Bureau of Mines, Re 
port of Investigations R. I. 3925. Mimeo 
graphed. 


Exploration of Glass Buttes Mercury Deposit. 
Lake County, Oregon. By Glenn C. Reed 
Bureau of Mines, Report of Investigations R. I 
3926. Mimeographed. 


Exploration of the Mount yee Mine, Ev 
reka County, Nevada. By FE. J. Matson 
Bureau of Mines, Report of Investigations RB 
I. 3928. Mimeographed. 


Preliminary Exploration of Bi-Metallk 
Molybdenum Deposit, Okanogan County, Was? 
ington. By R. H. Storch, Bureau of Mine 
Report of Investigations R. I. 3932. Mime 
graphed. 


Clark Fork Lead-Zinc District, Bonne 
County, Idaho. By S. H. Loraisa. Bureau ° 
Mines, Report of Investigations I. 399% 
Mimeographed. 
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when you have a 


WATER 


CONDITIONING 
PROBLEM 


0 


Authoritative Advice... 


because offered by recognized lead- 
ing water-conditioning experts and 
pioneers, with more than a quarter 
century of experience in this field. 


Impartial Recommendations... 


because LIQUON Processes and 
Equipment are not limited in scope 

. . they include every process and 
every type of apparatus for soften- 
ing, demineralizing and clarifying 
water and other liquids. 


Complete Service... 


because the LIQUON organization is 
prepared to analyze your specific 
problem and to furnish the ion-ex- 


change materials, process and entire 
treating system to meet your par- 
ticular requirements. 


Most Effective Results... 


because LIQUON methods, mate- 
rials, and apparatus are the most 
modern in the art, and each installa- 
tion carries an overall guarantee of 
performance. 


It will pay you well to consult the 
LIQUID CONDITIONING engineers. 
Your request for advice and recom- 
mendations will not involve the 
slightest obligation on your part and 
may develop unexpected possibili- 
ties for improvements and greater 
economy in your water-conditioning 


operations. 
Lc-10) 


LIQUID CONDITIONING CORPORATION 
423 West 126th Street, New York 27, N. Y. 
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Complete Testing Unit 


For checking CO. and flue 
gas temperature, the ENGEL- 
HARD FLUALIZER combines a 
thermocouple with a Wheat- 
stone bridge, in a rugged, 
portable unit. Complete with 
aspirator bulb, a dryer, hose 
and all accessories. Weight 
only 8 lbs. 


Write for descriptive 
Bulletin 700 


Charles Engelhard Inc. 


233 N.J.R.R. Ave., Newark 5, N. J. 


DRY FEEDING BY 
WEIGHT? 


SYVTRON 


eigh-Flow" 
WEIGHING 
FEEDERS 


Provide a _ positive, accurate 
and automatic “Weigh-Flow” of 
material. 


Eliminate all guess work—and 
feed exactly the right amount — 
by weight. 


Write for catalog data. 


SYNTRON CO. 
610 Lexington Homer City, Pa. 


without cost or obligation (unless a pric 


1 


Autoclaves. Autoclave Engineers, Inc., Chi 
cago, Ill—Bulletin No. 5. 8-page illustrated 
booklet describing high pressure stainless steel 
valves and fittings, autoclaves for visual obser- 
vation, high pressure reactors, and other high 
pressure equipment. 


Ball Mills. Abbe Engineering Co., New York, 
N. Y¥.—Catalog No. 63. 24-page booklet de 
scribing and illustrating jar mills and jar rolling 
machines for pulverizing, grinding, dispersing 
mixing, compounding, blending and extracting 
The various types of equipment are ellustrated 
ind described Sizes and capacities are 
given for each type of equipment. A list of 
products and materials that have been success- 
fully ground or processed in the company’s 
equipment is given. A section is devoted to the 
selection of grinding media. 

3 

Batch Cooking System. 
ica, Philadelphia, Pa.—Bulletin No. 333-F. 12- 
page illustrated bulletin describing the Selas< 
system for batch cooking. It includes sectional 
and schematic drawings, tables, operating prin 
ciples, applications, characteristics and advant- 
ages of this company’s developments in the field 
of batch cooking. Includes data and information 
on the various individual components. 


4 
Blowers. Roots Connersville Blower Corp.. 
Connersville, Ind.—Bulletin 120-V-13 is an 8 
page folder illustrating the centrifugal blowers 
and exhausters available for a wide range of 
applications. 
5 


Cable Clamps. National Production Co., De 
troit, Mich.—Folder illustrating and describ 
ing space-line wire rope clamps. 

6 

Catalyst. American Cyanamid Co., New York, 
N. Y.—8-page booklet describing the new Mi 
synthetic fluid cracking catalyst 
Includes information on 

particle size control, 


Selas Corp. of Amer- 


crospheroidal 
made by this company 
chemical characteristics. 


activity, and applications. 


Catalytic Cracking. M. W. Kellogg Co., New 


eis s 


York, N. 


MANUFACTURERS’ LATEST PUBLICATIONS 


Chemical Engineering’s Readers’ Service, in cooperation with manufacturers, makes 
it possible for you to secure catalogs, bulletins, and other publications herein listed 

ifically mentioned). Please check 
the items you wish to receive and fill out the coupon. Please send requests to 
Readers’ Service, Chemical Engineering 330 W. 42nd St., New York 18, N. Y. 


Y.—16-page illustrated brochure fea- 


turing the fluid catalytic cracking process. Con- 
tains a straightforward description of process 
a multi-colored flow 


operation 
chart. 
detail. 


Several 


illustrated by 
Some design problems are discussed in 
tables show a comparison of 


yield from various crudes. 


Chemicals. Armour & Co., Chicago, Ill.—4- 


page booklet entitled 


cizers”’, 


“The Arneels as 
discusses the use of aliphatic nitriles as 


Plasti- 


plasticizers for certain synthetic rubbers, resins, 


etc 


ferent types of Arneels. 


Chemicals. 
New York, 


Contains a table of properties of the dif- 


Carbide & Carbon Chemical Corp., 


N. Y.—A new edition of this com- 


pany’s book on emulsions contains 72 pages of 
complete information on chemical products in 


recently developed emulsion formulas. 


Contains 


over 113 suggested formulas and methods for 


emulsifying 


greases. 


Chemicals. 


fatty acids. 


Chemicals. 


metallic soap which gives the properties and 
uses of metallic 


industrial 


ils, 


10 
Emery Industries, Inc., Cincinnati 
2, Ohio—Section 2 of Emery Facts containing 
7 pages which describe the chemistry and uses of 


Mallinckrodt Chemical Works, 
St. Louis, Mo.—26-page booklet describing the 


stearate. 


fats, 


Properties and 


waxes and 


in- 


dustrial applications are discussed in some de- 


tail. 
ricating 


waterproofing 


Sections are devoted to gelling action, lub- 
and water r 


Iling, 


flatting action, covering powder and miscellan- 
applications. 


Chemicals. 
Pa.—4-page 
scribes the use of potassium silicate as a 
flux coating for 


delphia, 


vehicle, a 


Chemical 


binder in 
rods, detergents and catalysts 


Philadelphia Quartz Co., Phila- 
pocket si 


18 


Stoneware. 


General 


Steatite Corp., Keasbey, N 
R1 is a catalog of chemical stone ware equip 


ment 


such 


as towers, agi 
kettles, storage vessels, pipes and fittings. 


pumps, 


de- 
aint 
welding 


size leaflet 


Ceramics & 


Bulletin CHE 


and 


agitators ( 
Vari 


Readers’ Service 
Chemical Engineering 


checked below 


330 West 42nd Street, New York 18, N. Y. 


123: 4 85 6 7 8 9 .10 
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33 34 35 36 37 38 39 40 41 «42 
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Name 

Company 

Street Address 

City Zone 


MAILING COUPON—GOOD UNTIL JAN. 31, 1947, ONLY 


Please have manufacturers send me, without obligation, literature 


26 28 29 
43 44 45 
59 60 61 

Title 
State 


Please fill out this coupon completely in order to avoid delay in handling 
Coupon numbers correspond to descriptive paragraph numbers in the text. 


14615 16 
30 31 32 
46 47 48 
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CENTRIFUGAL 
COMPRESSORS 


Carbon st for altitu 
in airc 


-Motot Drive si 
mpressot 
capacities or P 


Whether you handle high air pressures for experi- Their tough, all-welded housings give a smooth sur- 


ental work, for glass, steel and chemical processes, face for air passage . . . and the sturdy, vibrationless : 
or oil or gas furnace firing, for scale and water narrow-blade rotors are a precision peoduct of the : 
blowoff .. . or any other use requiring upto 4 pounds _— Buffalo Vacuum Test Pit. 
ber square inch in a single stage ... “Buffalo” Heavy- If you need high pressure air, it will pay you to = -: 
Duty Pressure Blowers keep your operating costs investigate “Buffalo” Blowers. Send today for Bulle- a 
Jown! tin 3553, which describes them completely. 
BUFFALO FORGE COMPANY 
501 BROADWAY BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Lid., Kitchener, Ont. 


First For 


j 
- 
| pe “CC 9 
| Above. built to 4 Ibs. 
| 


“Higher” Vacuum is the new key to many processing 
operations formerly impossible. 

Applications in the fields of chemistry, food process- 
ing, medicine, metallurgy, electronics, etc., call for the 
latest in high vacuum systems. 

Stokes MICROVAC High Vacuum Pumps are the 
heart of such vacuum systems. A pioneer product in 
this field, Stokes Pumps maintain pressures in the 
low micron range. They combine high volumetric 
efficiency with low power requirements. 

Rugged, compact, simple, these pumps are built for 
long life at min- 
imum mainte- 
nance cost. 
Available in five 
sizes — from 10 
to 235 cu. ft. per 
minute. For ad- 
ditional features, 
write for, catalog. 


J 


High Vacuum 
GF FES EC MEN 
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ous types of equipment are illustrated and sizes 
and dimensions are given. 


14 


Color Conditioning. E. I. duPont de Ne 
mours & Co., Finishing Division, Wilmington, 
Del.—-32-page illustrated booklet featuring in 
dustry color conditioning. Illustrates and d« 
scribes research and experiments with color t 
increase production, improve seeing conditions 
and creating a better working environment 
Safety color code for industry is outlined. 


15 


Combustion The biyant Heater Co., Cleve 
land, Ohio—First ten of a series of dat 
sheets prepared for combustion and process 
engineers includes mathematica! tables, proper 
ties of gases, metals and othe: ane Ty and 
gas orifice capacity tables Available in note 
book punched sheets. 


16 


Concentrator. The Humphreys Investment 
Co., Denver, Colo.—Bulletin 5. 8-page bulletir 
describes the Humphreys spiral concentrator 
used for concentration of minerals. Principles 
of operation are discussed and many details are 
included such as operating costs, pilot plant 
testing, closed circuit ore testing. Contains 
several photographs and sketches to illustrate 
industrial applications and operating principles 


17 


Concrete Shrinkage. The Master Builders 
Company, Cleveland, Ohio—34 page booklet 
entitled “The Action of Embeco in Concrete 
and Mortar.” This booklet explains the prir 
ciple of specially prepared metallic aggregate i: 
controlling shrinkage. Contains charts, graph« 
and useful technical data. Discusses the ge: 
eral theory of shrinkage, factors affecting 
shrinkage, flocculation or dispersion of the ce 
ment, and other similar information. 


18 


Corrosion Inhibitor. J. K. Harbinson & 
Co., Buffalo, N. Y.—6-page pocket-size leafict 
describing Masters metallic compound for use 
as a lubricant, rust and corrosion inhibitor 
and seal It is used to prevent destructive 
bonding of pipe threads and to efficiently seal 
and lubricate flanges and threaded joints. A 
number of applications are listed for this com 


pound which is claimed to provide a tight seal 
at all joints working under pressures up te 
600 Ib. per sq. in. and temperatures up t 


625 deg. F. 
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Dissolvers The Cowles Co., Cayuga, N. Y 

4-page illustrated folder describing the 
solver made by this company. Standard, sta 
tionary and portable types are available, eact 
vdjusted to the viscosity, gravity and spe 
characteristics of the materials to be handled 
Principle of operation is described and illus 


trated 
20 


Dust Collectors. ine Aerotec Co. and Ther 
mix Engineering Co., Greenwich, Conn.—Bu! 
letin 310 illustrates and describes the integra! 
dust collector made by this company. Details 
of this collector are described and illustrated 


21 


Electric Motors. ine Louis Allis Co. Mi! 
waukee, Wis.—Bulletin No. 720. 12-page book 
let illustrating and describing the Type OG 
standard squirrel cage induction motor made 
by this company Features of this motor are 
shown by cutaway views and photographs and 
are described in detail 


22 


Electric Motors. tjlectric Machinery Mig 
Co., Minneapolis, Minn.—20-page booklet en 
titled “The ABC of Synchronous Motor Con- 
trol.” Contains a large number of diagrams 
and photographs to illustrate the various pri 


ciples of operation 
23 
Electric Equipme::. Allis-Chalmers Mig. 
Co., Milwaukee, Wis.—12-page engineering 
bulletin describing remote indicating and con 
trol systems A number of applications in 
various process industries are discussed briefly. 


24 


Electric Equipment. Century Electric Co., 
St. Louis, Mo.—Form 646. 8-page booklet 
featuring alternating and direct current get 
erators and motor generator sets, made by 
this company. 

25 


Equipment. Allis Cuulmers Mfg. Co., Mil 
waukee, Wis.—16 page booklet designed for 
student training entitled “The ABC of Turbo 
Blowers, Rotary Compressors and Vacuum 
Pumps.” The booklet is well illustrated show 
ing simple construction of the turbo blower. 
Various curves are included for depicting pret 
sure volume, influence of water vapor of 
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WHITE LEAD PROPERLY, THOROUGHLY DRIED 


AT RATE oF 1500 POUNDS PER HOUR IN - 


ral 


I. White lead is delivered from 
continuous filter to hopper of fin 
drum feed of dryer with moisture 
content of approximately 69.3% 
(8.0.W.8.*). 


2. Partially dried on fin drum, 
white lead is preformed into small 
Drying white lead to a uniform moisture content, on a large scale sticks of uniform size end thick- 
ness ond discharged to moving 

production basis, is made possible by the Proctor Continuous Con- conveyor of the dryer. 
3B. Loaded on moving conveyor, 


veyor System combined with a Fin Drum Feed. In the particular the white lead is carried through 
the dryer. Temperatures are 250° 


installation illustrated, the white lead is first mechanically dewatered F. at beginning of cycle and 
graded down to 190° F. at 


by means of a continuous rotary filter, from which it is discharged end of cycle. 
into the hopper of the Proctor Fin Drum Feed. In this hopper the syeredery omy Ei 


tent of .075% 
paste-like substance is pressed into the grooved surface of the the of 


internally-heated revolving fin drum, by pasting rolls. On this tds eesti 
drum, the material is dried sufficiently to be discharged to the {Commercial Dry Weight. 
conveyor of the dryer, in the form of small sticks of uniform 
thickness. It is then possible to circulate heated air through the bed of material on 
the conveyor, thus promoting rapid, uniform drying. By forming the material into 
small, uniform shapes, more rapid diffusion is possible, which accounts for the rapid 
drying and uniformity. This particular application for one type of Proctor Pre- 
forming feed, combined with a continuous conveyor dryer, illustrates just one installa- 
tion. These systems are literally tailor-made to meet individual plant or product 
requirements. If the drying of wet-solids is a part of your operation, it will pay you 
to have Proctor engineers consider your drying problem. Their recommendations 
will be made only on the basis of facts gathered in tests involving your product— 


and will assure you the right drying system. Write today. 


PROCTOR & SCHWARTZ INC. PHILADELPHIA 20, m. 
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volume and correction curves for 


volume to 


maintain constant air weight with changes 
temperature and barometric pressure. 7 


Equipment. 


Henry Vogt Machine Co., Lou. 


Ky.—14-page booklet illustrating a 
number of applications of the Class VL bent 
tube boiler made by this company. Details of 
construction and installation are shown in dia- 
grammatic sketches. 


27 


oints. Cook Electric Co., Chi- 


Ill.—12 page illustrated bulletin de. 
describing MagniLastic standard packless ex. 


pansion joints, anchor joints and 


ow pressure 


large diameter expansion joints Lists com- 
plete engineering data, dimensional tables and 
specifications and contains information on of. 
sets, turbo and jacket ng as well as high 


wer your production and handling 
ats by installing The Airveyor for un- 
ding and conveying fine, crushed 
and granular materials. 


temperature exhaust bel 


ows and other similar 


Filter Aids. The Dicalite Co., Los Angeles, 
-Bulletin No. B-11. 16-page booklet 


_ Airveyor Systems are handling over 


industrial filtration with Dicalite 
Principle of filtration using filter 


is discussed in detail Photomicrographs 


different materials in many different 
- unloading from box and hop- 


types of diatoms found in Dica 


filter aids A typical filter system using 


t-bottom cars, 


is shown in schematic form. A 


number of applications are listed. Bulletin S-51 
the use of filter aids in the manu 
facture of paper products. 


onveying to storage and reclaiming 
for delivery to process 
roughout the plant. Many transfer units 


Davis Filtration Equipment (Co., 


New York, N. Y.—8-page booklet illus 


@in use—the Airveyor installed on 
truck or trailer, 


trating and describing the learflow 


filters made by this company. Includes informa- 
on operation, construction features, ca- 


y—employed by plants not located 
a railroad, for unloading and deliver- 


Various applications are illustrated 


by schematic diagrams 


g materials to the plant at some distant 


Fire Protection. American-LaFrance-Foam- 


Elmira, N. Y.—10-page booklet 


illustrating and describing the all-weather, water 
repellant, mildew resisting fire hose made by 
company. The manufacture of this hose 
is illustrated and described. 


The Airveyor can be operated by one 
an, greatly reducingJabor and st 


31 


Fire Protection. Cardox Corp., Chicago 
Ill.—8-page booklet illustrating and describing 
the fire extinguishing systems and equipment 
available from this company. 


; also up opera 


32 


Protection. The Mearl Corp., New 


This material is a liquid mechanical 


Y.—4-page leaflet Mear! 
it performs, and its app ications. 
oam com- 


pound which when mixed with water and air 
im proper proportions produces fire extinguish 
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Protection. Randolph Laboratories 
Chicago, Ill—20-page booklet entitled 
“How to Fight Fires and Protect Property’ 
includes information on types of fire hazards 
and graphically explains the various techniques 
in fighting fires with carbon dioxide and other 
fire extinguishers. Includes information on the 


methods of operation for carbon 


dioxide, soda-acid, foam, pump tank and car- 


bon tetrachloride extinguishers. 


Eclipse Fuel Co., 
Iil.—Bulletin D-9. 8-page booklet 


illustrating and describing the Eclipse Rotair 
furnace for use in heat treating at 


below 1250 deg. F. Operation 


construction details, and outstanding 
features of this equipment are described. Op- 
erating data is given in tabular form as well 
and specifications. A cutaway view 
illustrates the principles of operation. 


35 


Glass Apparatus. Scientific Glass Apparatus 


Bloomfield, N. J.—8-page booklet 


illustrating and describing glass heating jackets 


of fiberglass and fiberglass wool 


for use in laboratory work. 


36 


Glass Products. Oklahoma Planning & Re 
sources Board, Oklahoma City, Okla.—26-past 
brochure outlining the advantages of locating 


manufacturing plants in the 


shows location of present glass 


State of 


Contains a graphic presentation 
plants, 


location of raw materials, fuel resources, pow?! 
transportation, population, labor, and 


FULLER CO 


37 


Heat Exchangers. The Patterson-Kelley Co. 


CATASAVUQUVUA, PENNSYLVANIA 


Chicage 3 120 So. LeSelle St 


Stroudsburg, Pa.—12-page booklet 
and describes Freon water cool 


for air conditioning and refrigeration ¢qui?- 
Dry expansion water coolers using Freo® 


Sen Francisco 4 491 Chancery Bids. 
Washington 5, D. C. 618 Colorado Bids. 


are discussed and standard construction specif 
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NEW YORK + PITTSBURGH + CHICAGO . 
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GEAR WORKS incorporate 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


oTOREDucER 


FOR EVERY PURPOSE 


The MotoReduceR is truly an “exclusive” Phillie Gear product, 
and its design and construction is based upon nearly 55 years’ 
gear making and speed reducer experience. 

These Units are available in both Horizontal and Vertical 
Types, and form the “ideal combination” of a high-grade motor 
and a Planetary Speed Reducer—a balanced, neat-looking 
unit that operates with minimum vibration and requires little or 
no attention. Another feature is, that every part is easily ac- 
cessible; i.e., either the motor or reduction gears may be re- 
moved without disturbing the others—and these units are easily 
bolted in place, even in the most out of the way places. 

Send for our 52 page Catalog, using your business letter- 


head, please. 


~ 


LimiTorque Valve Controls 


industrial Gears and Speed Reducers 


. IN CANADA- WILLIAM AND J. G. GREEY LIMITED, TORONTO 
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cations are given. Includes diagrammatic layouts 
and sketches of the piping and cont ar 
rangement of this cooler in various applications 
Detailed instructions for selecting the right size 
of water cooler are given and a 2-page cooler 
selection data chart in color is shown. Pertinent 
engineering data is given in tabular form. 


38 


Heat Treating. The Drever Co., Philadelphia 
Pa.—2-page leaflet illustrating and describing 
the heat treatment of electrical steels by use ot 
special atmospheres. Contains illustrations of 
ammonia dissociators. 


39 
Heaters. D. } Murray Mig. Co., Wausau 
Wis.—12-page illustrated booklet gives details 
and capacity tables on the different models ot 
grid unit heaters with high test cast iron heat 
ing sections. Features of design and constrw 
tion are described. 
40 


Hydraulic Cylinders. Miller Motor Co., Ch 
cago, Ill._-Volume 1, No. 1, a new house organ 
entitled “Hyd-Air” has been issued by this com 
pany. Contains technical items of interest to 
the hydraulic and air engineer, designer, manu 


facturer, and user. 

Instruments. W. C. Dillon & Co., Inc., Chi 
cago, Ill.—RBooklet entitled “‘The Dillon Dyna 
mometer Manual” gives information on the 
traction type dynamometer used in the simplifi 
cation of testing and weighing procedures ir 
many industries. 

42 


Instruments. General Electric Co., Schene 


tady, N. Y.—-Bulletin GEA-4572. &-page bul 
letin describes and illustrates the Type CF-2 


This exchanger is of FIXED TUBE the tube side are of the alloy or tube inkless temperature recorder. Various industrial 
" applications for this new unit such as recording 
SHEET design, 12%" OD shell, 10 side metal. The shell is baffled on 6 | temperatures in generators, transformers, ovens, 
tube length, having 126 tubes y," centers with steel segment cut baffles. | air ducts, etc., are listed, along with complete 
OD «x 18 ga. x 10° long, rolled into This is @ typical job in the chemical described. 
the tube sheets, with shell expansion industry, suitable for use as an or- 43 
bellows. The shell side is carbon ganic vapor or solvent condenser, | \ Instruments. Gotham Instrument Co., I 
- . | New York, N. Y.—Catalog No. G12. 8-page 
steel, but all parts in contact with heat exchanger, or cooler, etc. illustrated catalog covering this company's line 
| of pressure gages. Complete listing of ilustra 


tions of various types of indicating gages 


The relative costs are all total cost for the exchanger, cludes data on structural features, together 
f with tables of dimensions. The first issue of a 
.0,b. our shop compared to stee/ at 1. new house organ entitled “The Gotham Bulletin” In 
has also been issued. 
TUBE SIDE METAL RELATIVE COST 44 in 
| (Steel = 1) Instruments. Mason-Neilan Regulator Co 
Boston, Mass.—Catalog No. 301. 44-page cat 
‘ Steel $1.00 alog describing the control valves made by ¢ an 
¥ company. Sections cover valve flow charact 
Aluminum 3-S 1.29 istics, selection, types of control valves, const du 
Copper 1.33 tion, specifications. Mechanical designs, opera 
tion of these control valves, are described ar 
Silicon Bronzes (Copper tubes) 1.35 illustrated. Dimensions, weights, materials N 
70-30 Cupro-Nickel 1.51 construction and other specifications are c 
cluded 
Stainless Stee! 304 2.00 45 ha 
Monel 2.09 Instruments. McAlear Mig. Co., Chicago, I) “In | 
Stainless 347 2.17 Bulletin No. 105 is a 28-page booklet featur 
ing the various types of diaphragm motor valves 
Nickel 2.26 manufactured by this company. Cutaway views ple 
less are used to illustrate the various parts of the 
Stain 316 2.34 valve. Design features, construction, trim and 
Inconel 2.34 other details are discussed. The various types N 
of construction available are shown and a «+ Cc 
4 tion is devoted to inner valve design and scle 
Relative costs of metals are based on Downingtown costs today and formu- tion. Dimensional charts for the various types sur 
lated h “ ‘ of valves are included. Prices are listed in 4 
ated on the cost of 12" vessels. In large exchangers the ratio of alloy supplement section of the bulletin tim 
cost to steel cost will probably be considerably more than the value shown 46 
for 12" exchangers in the table. Instruments. Northern Equipment Co., Fre 
. Pa.—Bulletin 463. A 16-page booklet describing Sa: 
Downingtown specializes in the fabrication of alloy exchangers. ar: feed control installations in various types 
plants. 8” 
47 
: Instruments. Pittsburgh Equitable Meter D ple 
vision, Rockwell Mig. Co., Pittsburgh, Pa.— 
$i Bulletin 1136. 12-page booklet illustrating and As| 
Send for this inter- describing gas appliance regulators with pressure $s 
og—it’ cast aluminum alloy cases. Features of this reg 
ulator are illustrated schematically and some ap 
pac full" of val- plications are described 
uable information. 48 
rr o Instruments. Thwing-Albert Instrument Co. 
e Philadelphia, Pa.—6-page booklet illustrating 
bs DOWNINGTOWN IRON WORKS and describing the Currier size tester for use ™ 
; evaluating the sizing in paper. 
DOWNINGTOWN, PA. 49 
A x Instruments. Transicoil Corp., New York. 
HEAT EXCHANGER N. Y.—2-page leaflet illustrating and describing 
the Transicoil 60 cycle, 2 phase, low inert 4 
oo e Servo-Motor for remote control application: 
50 
Insulated Tile Conduit. Ric-Wil Co., Cleve 
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AND NO CLOGGED LINES 


STRAINER 


in many plants there is a flow of liquid—hot or cold—right 


in the production line. For years industry endured daily 
and hourly stoppages to clean out the lines—and rejects 
due to foreign materials were taken as a matter of course. 


Now, with the Sarco Scraper Strainer, a few turns by 
hand—or motor—clear the strainer and the work goes on. 
‘In your plant, it may be syrup, varnish, fruit juices, oil or 
plain river water—the results are the same. 


No messy basket to be lifted out and cleaned. No expo- 
sure of the liquid to airborne contamination and no lost 
time. 


Sarco Scraper Strainers are available in sizes from % to 
8” and 200 Ibs. Hand or motor operated. Also a com- 
plete line of standard strainers for steam and liquid lines. 
Ask for Catalogs Nos. 1200 and 1225. 
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SAVED A DAY EVERY DAY 


This pair of Sarco 8” Scraper Strainers made 
unnecessary the all-day job of cleaning unit 
heaters and main lines. 


SARCO COMPANY, INC. 


Represented in Principal Cities 
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ALIZED 
WATER 


For Commercial Purposes 
they are Identical in Purity 


Here is a new process by Cochrane 
that is of vital importance to the 
manufacturer of pharmaceuticals, 
chemicals, beverages, food and 
other process-manufactured prod- 
ucts. When the cost of pure water, 
commercially equivalent to dis- 
tilled water, can be reduced to as 
low as one-twentieth of its present 
cost, the result is bound to show up 
favorably in terms of profits—and 
it is high time something should be 
done along these lines. 


The process is the relatively new 
one of removing minerals or salts 
from water by ion exchange and 
acid adsorption. The water is first 
passed through a carbonaceous or 
resinous ion exchange (zeolite) 
which has the ability to exchange 
metallic ions for equivalent quan- 
tities of hydrogen. The effluent is 
then passed through a resinous 
material which adsorbs the mineral 


acids. The carbonic acid which has 
been unchanged by the process, if 
objectionable, can be removed by 
passing through a Decarbonator. 


The new self-contained Model CDM Unit 


A new self-contained unit with 
reaction tanks, chemical tanks, 
special piping and all necessary 
fittings. Only ordinary piping 
and electrical connections need- 
ed to install. Write for a copy of 
Publication 4181 and details of 
the new Model CDM Unit. 


COCHRANE CORPORATION 
3113 N. 17th St., 
Phila. 32, Pa. 


COCHRANE CORPORATI 
3113 N. 17th St., Philadelphia 32, Pa. 


Please send us a c of i 


Name. Title. 
Firm 

Address. 

City. State. 
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land, Ohio.—10-page pamphlet describing the 
installation of underground steam conduits used 
by municipal power systems to serve steam to 
industrial plants. It is well illustrated with 
photographs and blueprints and contains figures 
and other technical data 


51 


Insulation. Industrial Mineral Wool Institute, 
New York, N. Y.—20-page booklet discussing 
the use of mineral wool for various insulation 
applications. Contains information on selection 
of insulating materials for high temperatures, 
and illustrates the various forms in which min 


eral wool can be used. Contains several typical 
case histories illustrating how minéral wool in- 
sulation is used in various industrial applications. 
Actual savings of money resulting from this 
insulation installation are shown. 
52 

Materials Handling. Lisbon Hoist & Crane 
Co., Lisbon, Ohio.—8-page folder illustrating 
and describing this company's line of electric 


cable hoists. Outstanding features are given 
and cutaway views show the various parts. 


Materials Handling. Automatic Transporta 
tion Co., Chicago, 1h —&-page folder featuring 
the Transtacker. Explains and illustrates this 
high lift tiering unit. Sketches and photographs 
show the operation and construction of the va- 
rious models. Contains dimensional specifica- 
tions, weights and load capacities. 


S4 
Pumps. Chicago Pump Co., Chicago, Ill.— 
Bulletin 190B. A 20-page catalog illustrating 
the Scru-Peller sludge pumps made by this com 
pany. The various types are illustrated by 
photographs. The principle of operation is de- 
scribed and specification data given. A number 
of applications are iMustrated with diagram- 
matic sketches and performance curves shown. 
Also a 4-page folder illustrating and describing 
the company’s gas mixing system for use in the 

chemical process industries. 


Pumps. Economy Pumps, Inc., Hamilton, 
Ohio.—Catalog No. C746 contains 8 pa il- 
lustrating and describing the Type DMD, two 
stage pump made by this company. Details of 
construction are given, selection tables are 
shown, and cutaway views and photographs 
show some of the parts in detail. 


Pumps. Peerless Pump Division, Food Ma- 
chinery Corp., Los Angeles, Calif.—6-page leaf 
let describes the design, construction and appli- 
cation of three types of Peerless vertical 
centrifugal pumps for general purpose pumping 
in a variety of industrial services such as sump 
and drainage pumping, general water supply, 
mine station service, cooling tower service, etc. 
Sectional drawings show the various parts. 
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Pumps. Portable Pump Co., St. Louis, Mo.— 
Data sheets illustrating and describing the small 
capacity, self priming, centrifugal portable pump 
made by this company. It is used in such serv- 
ice as unloading carboys, unloading drums, 
underground storage tanks, and in various con 
tinuous processes. A list of corrosive solutions 
which may be handled by this stainless steel 
pump is given. Details of the pump are given 
im a dimentional sketch. 


Pumps. Warren Steam Pump Co., Warren, 
Mass.—Bulletin 241. 6-page booklet illustrating 
and describing the 4- and 6-stage Type TM. 
pump made by this company. Details of con- 
struction are shown in cutaway views, and the 
metal specifications for the various parts are 
tabulated. It is designed for boiler feed and 
other high-pressure services. 
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Process Equi t. Industrial Process En- 
ineers, West New York, N. J.—8-page book- 
ee describing the services available from this 
company as well as processing equipment man- 
ufactured. Kettles, stills, autoclaves, mixers 
and auxiliary equipment are illustrated. 


60 

Proportioni t. Proportioneers, 
Inc., Bulletin 1,200. 28- 
page booklet illustrates and describes the auto- 
matic proportioning equipment for continuous 
treating, sampling, blending, and diluting i» 
process operations. Diagrammatic sketches are 
used to illustrate these applications. Selection 
tables are given for the various equipments and 
specifications are included. 


61 
Recovery System. The Babcock & Wilcox 
Co., New York, N. Y.—16-page booklet en- 
titled “Recovery of Chemicals and Heat in the 
Alkaline i Industry” describes and illus- 
trates the B Tomlinson recovery unit. 
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CHEMICAL ECONOMICS 


H. M. BATTERS, Market Editor 


PRODUCTION AND CONSUMPTION OF CHEMICALS PROMISE 


TO MAKE GOOD SHOWING IN FINAL QUARTER 


wT sHoRTAGES of materials and prob- 
lems in transportation remain as un- 
favorable factors, preliminary figures for 
industrial production so far this quarter, 
point to a heavy tonnage movement of 
chemicals. Steel mills made their best 
showing of the year in October and fer- 
tilizer mixers have been operating at a 
very high rate. Deliveries of explosives have 
been rising in volume and the increase in 
flat glass output is moving the industry 
totals to new highs. Production of chem- 
icals has been affected appreciably by the 
transfer of government ammonia plants to 
the control of private companies. The 
shortage of raw materials is stressed in 
many industries yet at their convention 
held this month, the president of the Na 
tional Paint, Varnish and Lacquer Asso 
ciation told the members that despite 
shortages of raw materials, paint settliae 
tion is higher than ever before. Plastics 
manufacturers complain about shortages 
yet figures show that plastics production 
is increasing steadily. Hence shortages 
exist because consuming demand has risen 
faster than the facilities to meet the de- 
mand. On the other hand shortages have 
resulted in some curtailment of outputs as 
lack of hides brought the closing of some 
tanneries in October. Production of soap 
in the third quarter dropped very sharply 
with sales of 494 million pounds the lowest 
since 1937 and nearly 25 percent below 
those for the corresponding 1945 quarter. 

The preliminary index of Chemical En- 
gineering places industrial consumption of 
chemicals in September at 205.38 com- 
pared with a revised figure of 212.54 in 
August. While the September figure shows 
a decline it resulted more from a drop in 
the number of working days than from any 
change in daily operating rates. The index 
numbers for August and September last 
year were 187.07 and 184.00 respectively. 

Federal Reserve Board index for produc- 
tion of industrial chemicals in August has 
been revised to 398—the preliminary figure 
was 390—and September is placed at 403. 
Detailed production data for September 
show higher outputs for such basic chem- 
icals as ammonia, calcium carbide, chlorine, 
electrolytic caustic soda, and sulphuric acid 
but a falling off commensurate with the 
reduced number of working days was 
noticed in the case of the majority of the 
other chemicals. The Board also reported 
4 rise in all production with the September 
index as 182 and the revised August figure 
179. In each case these numbers are the 
highest for the year to date. 

Operations at vegetable oil crushing 
plants moved up in September with a 
consumption of 637,234 tons of oil-bearing 
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materials compared with 585,035 tons for 
the aemage month. The rise was due 
largely to greater activities at cottonseed 
oil crushing establishments as new crop 
seed became available in larger volume. A 
material drop was reported in production 
of soybean oil. Refining plants operated 
pretty much in harmony with the crude 
oil pattern but more coconut oil was re- 
fined than in August even though crude 
production was lower. Trading in vegetable 
oils has been more active in recent weeks 
because price decontrols brought out larger 
offerings and the rising price trend failed 
to check buying interest. 

The international food control body 
which recommends allocations of oils and 
fats that move in import and export trade 
emphasizes that supplies are short with re- 
quirements in excess of 4,600,000 long tons 
and available supplies less than 2,500,000 
long tons. Final recommended allocation 
for the United States is 354,000 long tons, 
this including oils, fats and the oil equiva- 
lent of oil-bearing materials. 


Chemical Engineering Index 
Industrial Consumption of Chemicals 


Hope for improvement in the supply 
position of soda ash rests entirely on the 
installation of new productive capacity 
together with the renovation of some 
equipment now in use. Production of ash 
this year has been slowed because of strikes 
at producing plants aided by shortages of 
coal and difticulties in transporting raw 
materials, The average monthly output— 
ammonia-soda and natural—for January- 
August this year was 366,155 tons. This 
was considerably above the monthly aver- 
age for any prewar year but was nearly 7 
percent below the peak monthly average 
of 393,203 tons reached in 1944. In the 

resent year production of natural ash has 

en the highest on record so the falling 
off has been in the ammonia-soda product. 

The highest monthly output of am- 
monia-soda ash was 399,758 tons in March 
1944. This may be taken as an indication 
of the capacity at that time as operations 
were reported to be at full capacity rates. 
In the latter half of 1944 production was 
on a downward trend but in January 1946 
full scale operation was again reported with 
an output pf 387,012 tons which may 
indicate that plant efficiency fell off more 
than 12,000 tons a month from the 1944 
peak. Again in August, full operation was 
reported with an output of 364,178 tons 
which may register a further drop in plant 
efficiency since the preceding January. 


ets While the fall in efficiency may result 
Revised Sept. from the use of over-worked equipment, 
Portilisen......... -- 44.94 46.30 other factors, such as a higher percentage 
It has been estimated that the current 
end 13:30 ate of production falls short by percent 
YOR....-.-. ing essential requirements. IS gives 
proof that present demands for ash are 
the highest in the history of the industry 
Rubber....... 6.90 6.65 and that full requirements can not be 
weees 6.77 6.50 met without the installation of new capac- 
212.54 205.2 ity. As a first step in that direction, CPA 
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STAINLESS 


for application | 
TA Bou are considering 


Tue physical characteristics of Trentweld tubes — made in sizes 
from '"’ to 24’’ diameters—are such that it has specific application 
in a wide range of processing industries. This thin-walled tube 
or thick-walled tube, made by a singular automatic method of 
rolling and welding, is very uniform in composition and structure. 
It is further conditioned for chemical use by precisely controlled 
annealing and pickling operations. The result is an austenitic 
Stainless steel tube that offers much more than ordinary capacity 
for service. The carbon content can be as low as 0.02 — 0.03%. 

Trent engineers are glad to co-operate with you in determining 
the best alloy among stainless steels or Inconel 
to fit your specific need. Without obligation, ad- 
dress Department 10 on applications you have in 
mind, or write for the Trentweld Data Bulletin. 


Sales Office: 664 N. Michigan Ave. 


Mill at" 
East Troy, Wisconsin 
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has approved construction of a new unit at 
Detroit by Solvay Process Co. at a cost 
of $460,000 and a similar expenditure by 
Wyandotte Chemical Corp. for a new 
unit at Wyandotte, Mich. In the mean- 
time the industry has restored the volun- 
tary distribution plan used during the war. 
It also has been agreed that the 110,000 
wad year alloted for aluminum will be 
raised by 45,000 tons. Control over ex- 
ports likewise has been established. 


Average Monthly Production 
Of Soda Ash 


Total Ammonia- 


263 
253,118 243,222 9,896 
BEDS. 209, 201,141 7,930 


The most important change which the 
war has brought in productive capacity 
for chemicals is found in the expansion of 
synthetic nitrogen facilities. Of the 9 
government-owned synthetic ammonia 
plants built during the war, five have been 
sold or leased to private companies and the 
additions have more than doubled the syn- 
thetic nitrogen capacity of the country. 


Private Synthetic Nitrogen 
Rated Capacity 


£7 


0 0 

E. I. du Pont de Nemours 
7 8 168.8 
Shell Union Oil Co....... 24.3 0 24.0 
Hercules Powder Co... ... 10.0 10.0 
Dow Chemical Co........ 8.4 11.3 11.3 
Mathieson Alkali Works... 4.9 4.0 48.0 
Pennsylvania Salt Mfg.Co. 4.0 5.0 5.0 
ertChemical Co..... «+++. 89.0 
Commercial Solvents Corp. ..... ..... 44.0 
390.3 431.1 797.1 


* Source: U. 8. Department of Agriculture. 
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§=6Natural 
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: 4 1946 (8 mo.).... 366,155 348,738 17,417 
1945........... 379,757 364,585 18,172 
1944........... 303,203 378,208 14,995 
1943........... 380,929 367,302 13,627 
1942........... 827,063 315,715 11,348 
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V-Belt 


In Sheave  cicarty. the sides 

of a V- that do all 

the on the pul- 

@ ley and get all the wear 

@ against the sheave- 

groove wall. That's why 

onger life for the sides 

means snare life for 
the belt! 


OF A V-BELT 


that DOES the WORK! 
and GETS the WEAR! 


That's Why the 


Look at any V-Belt in its sheave groove and you see at 

once that the dewalt is me part that gets oe wear! Straight Sided 
The sidewall is what grips the pulley. The sidewall picks 

up the power from the driver pulley, transmits that power 

to the tension member, then grips the driven pulley and trans- How Straight Sided Lie] 


V-Belt Bulges 
mits the power to it! When Bending Around } 


That explains why you have always noticed that the ted 


sidewall of the ordinary V-Belt is the part that wears out 

first. Clearly, anything that lengthens the life of the side- straight-sided V-Belt by holding the sides 

. . vetween your fin n umb and then 

wall will lengthen the life of the belt. bending she belt. Naturally, this bulging 
long the midd 

The simple diagrams on the right show exactly why the by 


ordinary, straight-sided V- Belt gets excessive wear along the 


middle of the sides. They show also why the Patented Gates V-Belt with 
Concave Side greatly reduces sidewall wear in Gates Vulco Patented Concave Wy, 
Ropes. That is the simple reason why your Gates Vulco 
Ropes are giving you so much longer service than any Showing How Concave 
straight-sided V-Belts can possibly give. By, 
When ‘Belt Is, Bending 
Over Pulley 


No Bulging against the sides of the sheave 
roove means that sidewall wear is evenly 


‘Than Ever Before! over the Sell with of the 


the belt! 


Now that Gates Specialized Research has resulted in V-Belts 
having much stronger tension members—tension members of Rayon 
Cords and Flexible Steel Cables, among others—the sidewall of the belt 
is often called upon to transmit to the pulley much heavier loads. Nat- 
urally, with heavier loading on the sidewall the life-prolonging Concave 
Side is more important today than ever before! 


THE GATES RUBBER CO., Denver, U. S. A. 


World's Largest Makers of V-Belts 


GAT 
Sets IN ALL INDUSTRIAL CENTERS 
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ape of prices currently is one of 
the most important factors affecting 
both values and production trends of chem 
ical products. The effect on production 
results from an increase in available stocks 
of scarce materials because of the higher 
prices they command. Among the mate 
rials from which price controls have been 
removed recently are vegetable tanning ma- 
terials, vegetable oils and fats, barium 
chemicals, calcium chloride, furnace carbon 
blacks, and a long list of petroleum chem- 
icals. The chemicals thus af- 
fected are interpreted to be those of which 
more than 50 percent of total production 
is by petroleum refiners, compounders, 
and blenders. They include synthetic ethy] 
alcohol, isopropyl alcohol, cresylic acid, 
phythalic anhydride from xylene, toluol, 
secondary butyl alcohol, methyl ethyl 
ketone and several others. 

The removal of controls on oils and fats 
was immediately followed by a sharp rise 
in prices for most of the products of that 
industry but the decontrol of chemicals 
found no general upsurge in sales schedules 
and where price adjustments were made 
they were proportions. 

The outlook for larger supplies of pulp 
wood from Canada has been improved by 
the removal of price ceilings effective 
October 31. Paper mills have operated at 
a very high rate for several months but 
there always was the possibility that pulp 
wood supplies would not hold up. In 
anticipation of this decontrol, sales have 
been made for some time on an adjustable 
basis but the situation has been greatly 
clarified by the OPA action. 

The fertilizer industry continues to exert 
a more than normal influence on the chem 
ical industry in general. Fertilizer tag sales 
for September were 49 percent above those 
for September 1945 and the 9-month sales 
for the 16 reporting states amounted to 
7,234,000 tons or 14 percent over the cor 
responding 1945 period. Demand for fer 
tilizer chemicals not only has influenced 
the reopening of ammonia plants but has 
expanded requirements for potash, phos 
phorus and nitrogen. Production of super 
ge in September was 721,475 tons 
which is the second highest monthly out 
on record with the same holding truc 

or consumption of phosphate rock and 
sulphuric acid. In addition to home 
requirements, large amounts of fertilize: 
materials, notably ammonium nitrate and 
sulphate of ammonia, are exported. 

Contech over distribution of certain 
chemicals still are in effect and are regarded 
with disfavor because they entail longer 
freight hauls and greater transportation 
costs. Recently the industry advisory com 
mittee discussed this question with gov 
ernment agencies with particular reference 
to caustic soda. Producers still make allot 
ments to wartime buyers even though the 
delivery point is far from the point of pro 
duction and these customers might be bet 
ter served by a more favorably situated pro 
ducer. This condition, however, probab)\ 
will not change until caustic supplies ar 
brought up to full requirements. 


180 
NITRIG |AMMONIA ANHYDROUS/SYNTHETIC 
| | 21945 | 
a | | 
60 
[METHANOL SYNTHETIC t PHOSPHATE OF SODA TRIBASIC, 
SRS ER | 
18.8 
——+- PAPER WOOD PULP——- 
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How much does it cost 
to make a Pump? 


it costs a lot of money to make any 
pump—especially if you want to be a 


leader, not a follower, and to build a 
pump so efficient, so dependable that it 


will be second to none. 


You pay the expense of maintaining 
well-staffed laboratories for product 


investigation and research—for contin- 


vous search for high efficiencies, better 
the thorough 


applications—and for 
testing of your finished product. 


You pay the expense of providing 
production facilities and techniques; 
you pay for new materials, new meth- 
ods which, with the cost-reducing 
benefits of mass production, assure 
your customers of greatest satisfaction. 


Finally, you've the problem of making 
it easy for your customers to reach you 
for sales, service and consultation; you 
must network the country with distri- 


bution centers manned by experts. 
Yes, all this costs a lot of money. 
No wonder, then, that there are so few 
pump manufacturers with this valued 

background. Among them, Fairbanks- 
Morse is an unquestioned leader in all ; 

phases of liquid-moving service .. 
For all pumping problems, first see your 
Fairbanks-Morse dealer or call at the 
neorest Fairbanks-Morse branch office, 


DIESEL LOCOMOTIVES GIESEL MAGNETOS GENERATORS MOTORS PUMPS 
SCALES « STOKERS « RAMROAD MOTOR CARE ond STAMDPIPES FARM EQUIPMENT 
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- non-rusting 
bolts, nuts, screws, 
washers, rivets, nails 
made of brass, bronze, . 
copper, Monel or stainless 

steel. Write forcircular. 
THE H. M. HARPER + 
COMPANY, 2633 Fletcher @ 
18,0. 
ranch offices or 
representatives 
in principal 


FILTER CLOTH 
FILTER PRESS SACKS 


all kinds 


Woven Glass and “Duraklad” 
(ACID RESISTANT) 


Filter Fabrics 


into all sizes and constructions for 
filter cloths, tubes, discs, gravity bags, 
centrifuge liners, rotary filters, flotation 
blankets, etc. 


Glass Cloth 
for High Temperatures 


is acid and alkali resistant, has a smooth, 
hard surface, free from lint, made into a 
wide variety of weaves and widths. Can be 
fabricated to meet your requirements. 


VACUUM BAGS & DUST 
ARRESTING TUBES 


for all purposes 


Send Sketch or Specifications 
of Material Required 


WM. W. STANLEY CO., Inc. 


401 Broadway, New York 13, N. Y. 


Made 


United States Production of Certain Chemicals 
August 1946, August 1945 and Eight-Month Totals for 1946 and 1945 


; August August Total, 8 Months 
Chemical and Basis Units 1946 1945 1946 1945 
Ammonia, synthetic, anhydrous'.......... Tons 75,794 46,787 404,713 376,923 
Ammonium nitrate (100% NHsNOs)....... ons 
Calcium arsenate (100% Cas(AsOs)s)....... M bb. 
Calcium carb‘de, commercial Tons 53,399 55,090 351,982 491,360 
Calcium phosphate 
Monobasic (100% CaHa(POds)........ M Ib 6,738 4,525 46,992 40,016 
Dibasic (100% CaHPOs)........... . Mibb. 4,432 5,110 50,103 29,610 
Carbon dioxide: 
Liquid and cc M Ib 24,279 19,704 146,942 144,905 
. Mib 72,292 68, 858 442,405 468,414 
Tons 102, 505 97,695 753,138 826,842 
Chrome green (C.P.).............ccceceee M Ib 1,436 500 12,947 3,805 
Chrome yellow and orange (C. oe peeseaces M lb 3,410 3,275 38,810 26,323 
Hydrochloric acid (100% HCl)............ Tons 29,519 33,839 218,579 288, 292 
Lead arsenate, acid and basic. ............ M lb. 253 4,723 46,193 56,043 
Molybdate chrome orange (C.P.).......... M Ib 443 146 3, 987 
Nitric acid (100% HNOs).............. Tons 59,144 37,088 332,258 316,410 
M cu. ft. 1,008,061 977,548 14,875,015 10,341,158 
Phosphoric acid (50% HsPO,)............. Tons 74,269 57,952 S 453, 
Soda ash (commercial sodium carbonate): 
Ammonia soda process 
(98-100% Nec Or): 
Total wet and dry*.............. Tons 364,178 363,802 2,789,906 2,925,271 
Tons 167,983 188,086 1,460,445 1,562,506 
Tons 139,678 120,680 996 , 353 933,799 
Tons 19,250 15,865 139, 339 122, 882 
Sodium bicarbonate, refined. ............. Tons 17,054 14,593 134, 566 111,415 
Sodium bichromate and chromate......... Tons 7,254 6,537 57 ,982 ’ 
Sodium hydroxide (100% NaOH): 
Electrolytic process: 
Tons 99, 807 92,057 729,610 783,729 
Dthikcthalevehsduscesddeeee Tons 18,145 17,786 127,907 149,977 
Lime soda process 
Tons 63,745 60,261 491,234 
Tons 504 19,947 155, 439 161,812 
Sodium phosphate: 
Monobasic (100% . Tons 1,218 1,336 7,740 9,957 
Dibasic (100% NasHPOs)............ Tons 5,103 5,574 38, 162 39,775 
Tribasic (100% Tons 7,958 7,637 , 266 
Meta (100% NaPo*)  egeuseereneeene Tons 2,373 2,227 18,333 17,691 
Tetra (100% NaPx0:)............--- Tons 4,778 3,905 49,043 ,401 
Sodium silicate, anhydrous. .............. Tons 36,915 34,806 269,301 300,427 
Sodium sulphate: 
Tons 10, 285 5,717 135,448 51,884 
Tons 13,209 12,490 118,245 139,064 
Sulphuric acid (100% H:S0,):" 
Contact process, net®...............+. Tons 467,750 469,483 3,591,050 3,870,904 
Tons 244,874 260,756 1,900,447 2,145,695 
Zine yellow Tons 2,216 12,251 


Data for this tabulation have been taken from “Facts for Industry” series issued by Bureau 
of the Census and WPB Chemical Bureau. Production figures represent primary production 
and do not include purchased or transferred materials. Quantities produced by government- 
owned arsenals, ordnance works, and certain plants operated for the government by private 
industry are not included. Chemicals manufactured by TVA, however, are included. All 
tons are 2,000 Ib. Where no figures are given, data are either confidential or not yet avail- 
able. ‘Includes a small amount of aqua ammonia. *# Total wet and dry production, includ- 
ing quantities diverted for manufacture of caustic soda and sodium bicarbonate, and quantities 
processed to finished light and finished dense. * Not including quantities converted to fin- 
ished dense. * Data collected in cooperation with the Bureau of Mines. * Figures represent 
total production of liquid material, including quantities evaporated to solid caustic and 
reported as such. * Includes oleum grades, excludes spent acid. * Data for sulphuric acid 
manufactured as a byproduct of smelting operations are included. 


United States Production of Certain Synthetic Organic Chemicals 
July 1946, July 1945 and Seven-Month Totals for 1946 and 1945 


July July Total, 7 Months 
Chemicals 1946 1945 1946 1945 
Acetic acid: 

,423, 408 2,896,968 15, 226,625 20, 825, 769 
44,520,734 43,866,916 300,703,919 316,667,234 


(Continued on page 342) 


MATERIALS of CONSTRUCTION 


for Chemical Engineering Equipment 


% Reprints of Chemical Engineering’s Twelfth Report on Materi- 
als of Construction will be available soon. This 92-page booklet 
gives data on 58 materials used in the process industries. It also 
includes an article on corrosion problems of the Oak Ridge atomic 
plant and 8 pages of data and information on gaskets and 


Editorial Department 
CHEMICAL ENGINEERING @ 330 West 42nd St., New York 18, N. Y. 
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SEE HOW 


CAN SAVE YOU MONEY! 


Whether your pumps handle clear water up to 600 
degrees or ordinary general service water—it's a 
PAYING PROPOSITION to check them up regularly 
against your pumping budget! For example— 


\V HOW ARE THEY DELIVERING? Are they still 
pumping every gpm stated in their rated capacity? 
Properly designed “Buffalo” pumps retain their 
original efficiency. 

V HOW DO THEY STAND UP? Do breakdowns 
occur too frequently? In “Buffalo” Pumps you'll 
find all oversize parts . . . extra deep stuffing boxes 
- +. alloy bearings and impellers ... the sturdy 
construction that keeps them on the job longer! 


BUFFALO PUMPS INC. 


501 BROADWAY 


Canada Pumps Ltd., Kitchener, Ont. 


\/ HOW LONG ARE YOUR MAINTENANCE TIME- 
OUTS? 


\/ Do they cause shutdowns that cost too much? 
“Buffalo” pumps are designed with ACCESSIBILITY 
in mind ... parts quickly reached and replaced 
with minimum time out. 


\/ POWER COSTS? If a pump lacks efficiency, 
it's using too much power! A “Buffalo” pump, on 
its rated job, gives you peak delivery which means 
real power economy year after year! 

\/ WRITE FOR YOUR FACTS! Bulletin 980-A has 
all data on construction, ratings and performance 
of “Buffalo” RR Multistage Pumps ... yours to 
examine in view of cutting pumping costs! 


BUFFALO, N. Y. 
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beat protection 


Manufacturers of 


INDUSTRIAL INDICATING, 
REMOTE READING 
and RECORDING 
THERMOMETERS 


CONTROLLERS 
for Time, Pressure 
and Temperature 


PRESSURE GAUGES 
and RECORDERS 


Mustroted catalog CM 
on request 


INSTRUMENT CO., Inc. 
NEW YORK CHICAGO SAN FRANCISCO 


Representatives 
in oll Principal Cities 


U. S. Production of Synthetic Organic Chemicals (Cont. from page 340) 


: July July Total, 7 Months 
Chemicals 1946 1 1 1945 
lsalicylic acid 572,337 6,106. 165 
Aniline 
Barbituric acid derivatives :* 
5-Ethyl-5-Phenylbarbituric 
acid and salts (Phenobarbital) , 331 24,442 233,715 170,027 


zene: 

Motor grade: 

Tar distillers* . se 
Coke-oven operators®. 
All other grades: 
Tar distillers‘. 
Coke-oven operators. oe 
Buytl alcohol, primary, normal. . 
Carbon bisulphide 
Carbon tetrachloride. . 
Chlorobenzene, mono. 
Creosote oil: 

Tar distillers 
Coke-oven operators. 3,051,086 
Cresols’ 

Meta-para 544, 690 

Ortho-meta-pare. . 813,723 
Cresylie acid, refined’ . 2,375, 299 


5, 878, 385 
16,915, 257 


13, 485, 968 
143,099, 456 
137,321,771 
169,962,214 


nt b 9, 455,760 
ether, tecanica' and 7,223,495 
Formaldehyde (37 percent by 
Methanc 


44,841,123 41,951,520 271,267,760 


Tar distillers (Leas than 79° C.)*.. 17,505,571 17,014,259 102, 709,008 
Tar distillers (79° C. and over)‘ 7,372,432 6,685,383 
operato’s (Lees than 79° C.)¢.. 7,715, 663 
enic'llin® . 


owned plants only) .. 
Toluene: 


“oke-oven eed 9,249,671 
All 1,050 287 7,625,111 
All data In pounds except benzene (cal.), creosote oil (gal.), toluene (gal.), and penicillin 
(million Oxford units). Statistics collected and compiled by U. 8S. Tariff Commission except 
where noted.” Absence of data on production indicates either that returns were unavailable or 
confidential ' Excludes the statistics on recovered acid 2 Acid produced by direct process 
from wood and from calcium acetate. 4 All acetic anhydride including that from acetate acid 
by vapor-phase process. ‘* Product of distillers who use purchased coal tar only. * Statistics 
are given in terms of bulk medicinals only. * Statistics collected by Bureau of Mines. * Total 
production including data reported both by coke-oven operators and by distillers of purchased 
coal tar. * Reported to U. 8S. Bureau of the Census. * Reported in gal. by Bureau of the 
Census but converted to Ib. for comparison with the production of synthetic methanol. 
> Includes toluene produced from petroleum by any process 


HETHERINGTON & BERNER 


JACKETED 
PIPE and 
FITTINGS 


pipe and fittings. 

FOR MAINTAINING 
UNIFORM TEMPERATURES 
(Hot or Cold) 

Wherever the maintenance of a uniform tem- 
perature in the process pipes is required. 
Hetherington & Berner Jacketed Pipe and Fit- 
tings make for efficient processing. This is 
equally true whether the processing requires 
a hot or cold temperature, and whether the 
heating medium is hot water, steam, or hot 
oil. Materials which at atmospheric tempera. 
ture are in a solid or semi-solid state can also 
be efficiently handled with a H & B jacketed 

pipe system. 
Write for Bulletin $-44 
which gives complete information. 


HETHERINGTON & BERNER INC. 


705 Kentucky Avenue Indianapolis 7, Indiana 
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79, 184, 839 
63,410,035 77,196,867 
: 13,330, 262 21,768,001 
/ 51.792.265 64,497,550 
53,034,951 ~ 
32,835, 374 216, 803 , 308 
2. 
GOTHAM 
Cutaway section 
&s Jacketed Cock, show- 
ing the packing gland , 
construction. 
ment of jump- 
over connections. 
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most complete line of Carmet cutting 
we are equipped to make pre-formed 
carbides to practically any specifica- 
Shape or tolerance—furnished plain 
@ Solve that “problem-part” of 
for an Allegheny Ludium Tool Engineer. 


Address Dept. CM-47 


an Example 
Bearing and 
Die, made of 
CARMET Carbide 


‘ ~ = 
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J-M Service Sheet has long been 
the first choice sheet packing 
among engineers in the process 
industries. They know it for its 
ability to deliver dependable 
long-term performance under a 
wide range of service 
conditions ...to pack 
successfully against 
many different types 
of corrosive chemi- 
cals, as well as against 
superheated steam, 
air, gas, water and oil. 


J-M interlocked Braided Rod 
Packing is braided solid and 
square by an exclusive process 
which eliminates jackets and 
plaits. Therefore, it can't ravel 
or come apart in service. It pre- 
sents a better contacting area 
and provides a tight seal with 
minimum gland 
pressure and take- 
up. This resilient, 
long-wearing pack- 
ing is suitable for 
either reciprocating 
or rotating service. 


ohns-Manville 
PACKINGS GASKETS 


NOVEMBER 1946 CHEMICAL ENGINEERING 


Here are 3 Johns-Manville Packings that have 
earned a big reputation in the process industries 
—for their long-wearing, money-saving qualities: 


J-M Mogul Rod and Valve Stem 
Packing is an exceptionally 
adaptable general utility pack- 
ing that remains permanently 
soft and resilient throughout its 
service life. Recommended for 
service against air, water, am- 
monia, oil, and many chemicals 
where a soft, pliable 
packing without rub- 
ber is needed. Mogul 
is graphited inside 
; and outside to re- 
lieve internal stress- 
es in the packing. 


There’s a Johns-Manville Packing for every service condi- 
tion. You'll find the right one, together with recommenda- 
tions for its selection, in the J-M Packing Catalog. Write 
for your free copy; Johns-Manville, Box 290, New York 16, 
New York—or see your ]-M Distributor. 


CHEMICAL ENGINEERING 
Weighted Index of Prices for 
CHEMICALS 


Base = 100 for 1937 


112.66 
111.82 


CURRENT PRICES 


The accompanying prices refer to round lote. Where 
it is trade f.o.b. works, quotations are 


so designated. Prices are corrected to November |! 
INDUSTRIAL CHEMICALS 
Acetone, tank, Ib................. $0.07 -... 
Acid, acetic, 29% 100 Ib... 3.38 $3.63 
Borie, bbl., ton............ 00 -113.00 
Citric, .224- 2 
Formic, cbys., Ib... ..... Al 
Hydrofluoric, 30% ma, Ib. - 085 
Lactic, 44% tech. light Ib... 073-075 
Muriatic, 18°, tanks, 100 Ib... 
Nitric, 36°, carboys, Ib. . vaées 05 - 02 
Oleum, tanks, wks., ton........ . 18.50 - 20.00 
Oxalic, crystals, -1l}- 12 
Phosphoric tech., tanks, Ib.. 
60°, tanks, 13.00 -... 
Tartaric, powd., bbL, ‘ 544- 


Aleohel, amyl from pentane tanks, 


‘butyl, tanks, Ib.. 25 
Alcohol, ethyl, denatured, No. 1 
special, tanks, 542-.. 
Alum, ammonia, ump, Ib... 04}-.. 
Aluminum sulphate,'corm. bags, 100 
Ib.. 1.15 - 1.45 
Ammonia, anhydrous, eyl., Ib... .. 14}-. 
tanks, ton. 59.00 — 61.50 
Ammonium carbonate, casks, 
Ib. .09}- 10 
Sulphate, wks., ton 30.00 -.. 
Amy! acetate, tech. from pentane, 
tanks, Ib. 181-.. 
Aqua ammonia, 26°, drums, Ib... .. 02 03 
Arsenic, white, powd.., .05 - 054 
Barium carbonate, ton....... 65 .00 75.00 
Chloride, bbl., ton....... 75.00 78.00 
Nitrate, casks, Ib......... .094— 11 
Blanc fixe, dry, bags, ton...... - 70.0 
Bleaching powder, f.o.b., wks., 
drums, 100 Ib .. 3.0 
Borax, gran., bags, 100 Ib. . 45.00 -.. ; 
Calcium acetate, 100 Ib... » Mes 
Arsenate, dr., Ib... ....... .07}- .08 
Chloride, flake, bags, del., ton... 18.50 - 25.00 
Carbon bisulphide, drums, ey .05 - 05 
Tetrachlonde, drums, .73 - 80 
Chlorine, liquid, tanks, wks., 100 Ib. 1.83}- 2.10 
Copperas, bgs., f.0.b., wks., ton.... 17.00 - 18.00 
Copper carbonate, bbl., .19}- 20 
ulphate, bbi., 100 Ib........-.. 5.65 6.15 
Cream of tartar, bbi., Ib........... 45- 
Diethylene glycol, dr. Ib.. .14}- 154 
Epsom salt, dom., bbi.. 100 lb. 1.80- 2 
Ethyl acetate, tanks, | 
Furfural, tanks, Ib.............- 09}-.. 
Glaubers salt, co 100 Ib... . 1.05 - 1.10 
Glycerine c.p. drums, extra, ib. . .18}- 19 
White, basic carbonate, dry, casks, - 
Lead acetate, white crys., bbl., Ib... 1 
bags, 13 14} 


Met gal. 60 -.. 
Synthetic, tanks, gal - 

Phosphorus, yellow, cases, Ib....... .23 - 25 
Potassium bichromate, bags, Ib.. .10 - 104 
Chiorate, powd., Ib........... .09}- 12 
H stic potash) dr., ib... O07 - 
Nitrate, Ls os - 
Prussiate, yellow, casks, 16 - 2 
1 65 


.054- 

Bisulphate, bu 
isulphite, bbl., Ib............. « 03 - 


: 
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| Re 
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Cre 
Dig 
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Phe 
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Xylh 
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Pr 
UI 
Cl 
Cs 
Pa 
Ve 
Ch 
5 Salt cake, bulk, ton.............. 15.0 -....- 
— Soda ooh, light, 58%, bags, contract, 1.10 Ds 
Soda, caustic, 76% solid, drums, 100 Pen 
* a | 6 Rosit 
2.0 Shell 
: Ble 
17.00 
344 CHI 
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CHEMICAL ENGINEERING 
Weighted Index of Prices for 
OILS & FATS 


Base = 100 for 1937 


November{1945.... . 


Chlorate, kegs. Ib............. $0 $0 .064 
Cyanide, cases, dom., lb... .. .143- 15 
Fluoride, bbl., Ib.. . 
Hyposulphite, bags, 100 Ib....... 2.25 - 2.50 
Metasilicate, bbl., 100 Ib... ..... 3.40 - 4.00 
Nitrite, casks, Ib. 06 }- 
Phosphate, tribasic, bags, 100 Ib. 
Prussiate, vel., bags, Ib. .10}- ll 
Silicate, 40°, dr., wks., 100 Ib. . 80 - 85 
Sulphite, crys., bbi., Ib... .. .023- .02} 
Sulphur, crude at mine, long ton... 16.00 -....... 
Dioxide, tanks, Ib... 
Tin crystals, bbi., Ib... ........... 
Zine loride, ina, bbl., Ib.. .054- 06 
ide, lead free, bags, ib. .08 - oat 
Oxide, 5% leaded, Ib.. 08 - .08 
Sulphate, bbi. .... 3.85 - 4.00 


OILS AND FATS 

Castor oil, No. 3 dr., Ib........... $0.29 - $0.30 
Coconut oil, ceylon, N. Y., Ib... ... 
Corn oil crude, tanks ob. mill), Tb. 
Cottonseed oi] crude (f.o.b. oul), 

tanks, Ib.... .26 - 
Linseed oil raw, car lots, dr., .353- 
Palm, casks, Ib om. 
Peanut oil, crude, tanks (mill), ib. .26 - 
Rapeseed oi), refined, bbi., Ib. nom. 


Menhaden, light, pressed, dr., Ib. nom 
Crude, Ley f.o.b. factory), lb.. 


Grease, yellow, loose, Ib........... .21i- 

Oleo stearine, Ib. nom. 

Oleo oil, No. 1, Ib... .. 
Red oil, distilled, bbl., Ib.......... 


Tallow, extra, loose, ib...... 


COAL TAR PRODUCTS 


Alpha-naphthol, crude, . $0.52 $0.55 
Alpha-naphthy bbl., 32- 34 
Aniline oil, drums, oar 
Aniline salts, bbi., 
Benzaldehyde, tech., dr., Ib.. 
Benzidine base, bbl., Ib... .. 
Benszoic acid, USP, kegs, Ib 
Bensol, 90%, tanks, works, gal... 
Benzy! chloride, tech., dr., Ib.. 
Beta-naphthol, tech., druma, Ib... 
Cresol, USP, dr., Ib. 

Cresylic acid, dr., 
Diphenyl, bbl., Ib... ; 
Diethylaniline, dr., ib... 
Dinitrotoluol, bbl., Ib 
Dinitrophen bbl., Ib. 
Dip oil, 15 gal. 

lane, f.o.b. wks., Ib.. 
H acid bbi Ib... 
Hydroquinone, bbl., 
Naphthalene, flake, bbi., | 
Nitrobenzene, dr., lb... ... 
Para-cresol, bbi., ib... 
Para-nitroaniline, bbl., ‘lb... 
Phenol, USP, tanks, ib... 
Picric, acid, bbl., Ib... .... 
Pyridine, dr., mal. 
Resoreinol, tech., keg 
Balicylic acid, tech., 


Solvent na w.w., tanks, 
Toluol, drums, 
Xylol, com., tanks, gal............ 
MISCELLANEOUS 
Casein, tech, bbi., Ib.............- nom. 
colors: 

‘arbon gas, black (wks.), Ib. . $.0365- .097 
Prussian blue, bbl., Ib... ........ 36- 37 
Ultramarine blue, bol. ll - -26 
Chrome green, bbl. a 24 - .33 
Carmine, red, tins, 5.50 - 6.00 
75-  .80 
Vermilion, English, bbi., Ib... .. . 2.50- 2.60 
Chrome yellow, C. Ib... 17- 

Congo, bags, Ib...... . .08 - 55 

cases, .10 - -22 
60 
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good man 


He’s your Johns-Manville 
Packing Distributor—and he 
is one of 400 conveniently lo- 
cated industrial distributors 
who stock Johns-Manville 
Packings in many forms and 
styles. 


Call on him when you need 
packing. You'll find his serv- 
ice prompt... and his knowl- 
edge of packing problems a 
big help in selecting the right 
packing for your job. 


The sign of a good man to know 


The Johns-Manville Packing Distributor in your 
community displays this sign. You'll find his 
place of business a convenient supply depot— 
not only for Packing, but for many other indus- 
trial supplies as well. Whenever you need an es- 
sential part, or tool, or material, you can count 
on your Johns-Manville Packing Distributor for 
prompt, efficient service at all times. 


Jonns-Many: 


4 
‘ 
: 
054 
19 
13 
14} 
049 
5 
07} 
Pumice stone, lump, 05 - 07 e 
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PROPOSED WORK 


Calif., Glendale—Lambert Pharmacal Co., 
1608 East 15th St., Los Angeles, plans to 
construct a research and administration 
building on Verdugo Rd. near Indian Springs 
Estimated cost $1,000,000. 


Fla., Panama City—International Paper Co., 
Southern Kraft Div., Panama City, plans to 
construct a soda recovery unit. Estimated 


cost $80,000. 


La., Gretna—Southern Cotton Oil Co., Gretna, 
plans to construct a 4 story refinery. Esti- 
mated cost $55,000. 


Mich., Sheboygan—Paper Corporation of 
America, Sheboygan, plans to construct an 
addition to its paper mill. Estimated cost 
$300,000. 


O., Shawnee—Claycraft Brick Co., Shawnee, 
lans to enlarge its plant. Estimated cost 
400.000, 


Tex., Borger—Phillips Petroleum Co., Borger, 
plans to reconstruct portion of its plant re- 
cently destroyed by fire. Estimated cost 
$100,000. 


Tex., Houston—aAtlas Mineral Products Co. of 
Texas, Old Liberty Rd., plans to construct a 
new plant for producing sulphur cement, etc. 
Estimated cost $150,000. 


Tex., Houston—Southern Acid & Sulphur Co., 
LaPorte Rd., plans to coustruct an addition to 
its existing ammonium phosphate fertilizer 
plant. Estimated cost $125,000. 


Va., Waynesboro—E. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del., plant to con- 
struct an addition to its rayon plant here. 
Estimated cost $5,000,000. 


B. C., Vancouver—British Columbia Pulp & 
Paper Co., Ltd., Vancouver, plans to con 
struct a steam plant at its wood fibre plant 


here. Estimated cost $100,000 
Ont., Hamilton—Canadian Industries, Ltd., 
1135 Beaver Hall Hill, Montreal, Oue., plans 


to construct an addition to its plant here 
Estimated cost $1,000,000 


Ont., Hamilton—World Plastics Corp., Ham- 
ilton, plans to construct a factory. Esti- 


mated cost $55,000. 


Ont., Toronto—Comet Cigarette Paper Co. of 
Canada, Ltd., 15 Toronto St., plans to con- 
struct a factory. Estimated cost $60,000. 


Ont., Toronto—Slick Glass Co., Gas City, Ind., 
plans to construct » factory here. Estimated 
cost $90,000. 


Que., Montreal—Gamlen Chemical Co. of 
Canada, Ltd.. 57 West St. James St., plans 
to construct a plant. Estimated cost $60,000 


CONTRACTS AWARDED 


Conn., Norwalk—Norwalk Tire & Rubber Co., 
Winnepauk St., has awarded the contract for 
the construction of a 2 story, 80x90 ft. plant 
on Belden Hill Rd., to W. J. Lyons, 9 Me- 
chanic St. Estimated cost $55,000. 


Del., Wilmington—E. I. du Pont de Nemours 
& Co., Inc., du Pont Bldg., will construct a 
chemical manufacturing plant at Edgemoor, 
with own forces. Estimated cost $114,700. 


Fia., Jacksonville—Wilson & Toomer Fertilizer 
Co., Talleyrand Ave., has awarded the con- 
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Current Projects——— — Cumulative 1946— 
Proposed Proposed 
Work Contracts Work Contracts 
New England... 55 ,000 $1,165,000 $7,314,000 
Middle Atlantic 55.000 26 ,096 ,000 34,490,000 
South 5,135,000 26,138,000 66,177 ,000 119,713 ,000 
700 ,000 532,000 16,339,000 74,752,000 
West of Mississippi... . 375,000 28 , 800 ,000 99,830,000 152,109,000 
Far West 1,000 ,000 268 ,000 13 ,055 ,000 31,485,000 
Canada 1,365,000 2,440,000 1,770,000 18, 233 ,000 
Total... $8,575,000 $58,288,000 $224,432,000 $438,096 000 


tract for a sulphuric acid manufacturing plant 
to George D. Auchter Co., foot of East 56th 
St. Estimated cost $300,000. 


Ill., Chicago—Globe Roofing Products, 2211 
Schrage St., Whiting, Ind., has awarded the 
contract for a 1 story, 75x400 ft. felt mill 
to Paul Schwendener, 7553 South Chicago 
St., Chicago. Estimated cost $150,000. 


Ill., North Chicago—Abbott Laboratories, 1400 
Sheridan St., has awarded the contract for a 
1 and 2 story, 90x180 ft. brick fermentation 
building and connecting tunnel, to Carroll 
Construction Co., 333 North Michigan Ave., 
Chicago, at $382,000. 


Mo., St. Louis—Mallinckrodt Chemical Works, 
3600 North Second St., has awarded the con- 
tract for altering its warehouse to Dickie 
Construction Co., Loudermann Bldg. Esti- 
mated cost $60,000. 


Mo., St. Louis—Standard Oil Co., 910 South 
Michigan Ave., Chicago, Ill., has awarded 
the contract for a | story engineering and re- 
search building, 100 octane cracking plant, 
etc., at Sugar Creek to Stone & Webster 
Corp., 33 South Clark St., Chicago. Esti- 
mated cost including equipment $20,000,- 
000. 


N. C., Old Fort—United Rayon Mills, Old 
Fort, have awarded the contract for a rayon 
knitting plant to Potter & Shackleford, 
Greenville, §. C. Estimated cost $88,000. 


Pa., Philadelphia—Kessler Chemical Co., Inc., 
State and Cottman Sts., has awarded the 
contract for a 1 story, 40x121 ft. storage 
building to Edgar M. Wamboldt, 201 North 
Broad St. Estimated cost $55,000. 


S. C., Charleston—American Agricultural 
Chemical Co., 50 Church St., New York, 
N. Y., will construct an addition to its sul- 
phuric acid plant here. Work will be done 
with own forces. Estimated cost $60,000. 


Tenn., Chattanooga—Lockout Oil & Refining 
Co., Kirkland Ave., will alter its plant and 
warehouse using day labor. Estimated cost 
$75,000. 

Tenn., Morristown—American Enka Corp., 
Asheville, N. C., has awarded the contract 
for the design and construction of a syn- 
thetic yarn plant to H. K. Ferguson Co., 
1650 Hanna Bldg., Cleveland, O. Estimated 
cost $20,000,000. 

Tex., Houston—Diamond Alkali Co., Oliver 
Bidg., Pittsburgh, Pa., has awarded the con- 
tract for design and construction of chemical 
plant units to Brown & Root, Inc., Route 3. 
Estimated cost $240,000. 

Tex., Houston—Shell Oil Co., Inc., Shell Bldg., 

has awarded the contract for enlarging its 

plant to C. F. Braun & Co., Nils Esperson 

Bldg. Estimated cost $2,500,000. 
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l'ex., Pasadena—Champion Paper & Fibre Co., 
Pasadena, has awarded the contract for alter 
ing, improving and construction addition to 
paper manufacturing plant to Ebasco Service, 
Inc., Pasadena. Estimated cost $2,900,000. 


Tex., Texas City—Monsanto Chemical Co., 
Texas City, has awarded the contract for con 
structing a polystyrene plant and converting 
present plant for the manufacture of styrene 
to W. S. Bellows Construction Co., 716 
North Everton St., Houston. Estimated cost 
$2,600,000 and $500,000 respectively. 


Wash., Seatthe—The Texas Co., 135 East 42nd 
St., New York, N. Y., will construct an oil 
storage and distribution plant on Harbor 
Island. Work will be done by day labor 
Estimated cost $268,020. 


W. Va., Parkersburg—American Cyanamid Co., 
Calco Chemical Div., 30 Rockefeller Plaza 
New York, N. Y., has awarded the contract 
for a 1 and 2 story manufacturing plant and 
warehouse at Willow Island, near here, to 
Turner Construction Co., 420 Lexington 
Ave., New York, at $3,500,000; chemical 
plant equipment to Rust Engineering Co., 


Clark Bldg., Pittsburgh, Pa., at $2,000,000 
Ont., Abitibi Power & Paper Co., 


Toronto 


Ltd., 408 University Ave., Toronto, has 
awarded the contract for an addition to its 
plant to Piggott Construction Co., Ltd 
Harbour Commission Bldg. Estimated cost 
$75,000 

Ont., Toronto—McColl-Frontenac Oj] Co 


Yardley Bldg., has awarded the contract for 
a grease and lubrication plant to Foundatior 


Co. of Ontario, Ltd., 1220 Bay St. Esti 
mated cost $430,000. 
One., Sorel—Canadian Celanese Ltd., 140! 


~ McGill College Ave., Montreal, has awarde 
the contract for a plant building to Marine 
Industries, Ltd., 174 du Roi St., Sorel. Est 
mated cost $1,000,000. 


Que., Vallevfield—Merck & Co., Ltd., 560 de 
Courcelleo St., Montreal, has awarded the 
contract for an addition to its processing 
plant at Grand Isle to Raphael Belanger, 47 
Jacques Cartier St., Valleyfield. Estimated 
cost $85,000. 


Que., Ville La Salle—Dominion Tar & Chem- 
ical Co., 2220 Sun Life Bldg., Montreal, has 
awarded the contract for a warchouse and 
specialty building to J. L. Heuson, Ltd, 
660 St. Catherine St., W., Montreal. Fsti- 
mated cost $250,000. 


Que, Ville La Salle—Montreal Coke & Manu 
facturing Co., Ltd., 435 St. Patrick St., has 
awarded the contract for an addition to its 
plant to By-Product Coke Co. of Canada, 
Ltd., P. O. Box 6110, Montreal. Estimates 
cost $600,000. 


f 
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